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Commissioner for Patents 
P.O. Box 1450 
Alexandria. VA 22313-1450 

Sir: 

PETITION FOR FILING DECLARATION UNDER 
37 C.F.R. $ 1.47(a) - NON-SIGNING INVENTOR 

Pursuant to 37 C.F.R. § 1.47(a). Applicants hereby petition that the attached 
Declaration, executed by inventor Han-Jie Zhou be accepted by the U.S. Patent and 
Trademark Office on behalf of himself and non-signing inventor Andrew McDonald. 

The pertinent facts concerning Dr. McDonald's refusal to join this application are 
set forth in the attached Declaration of Lauren L. Stevens, Ph.D. Dr. McDonald's last 
known work address is: ThinkEquity Partners LLC, 600 Montgomery Street, San 
Francisco, CA 941 1 1 , and his last known residence is 9 Barrow Street, Apt. 6D. New 
York, New York 10014-3864. His last known phone number is 415-249-2907. 
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Please grant any further extension of time required to enter this response, and 

charge any additional required fees to Deposit Account No. 06-0916. 

Respectfully submitted. 

FINNEGAN. HENDERSON, FARABOW, 
GARRETT & DUNNER. LLP. 



Date: January 3. 2007 By: 



Lauren L Stevens 
Reg. No. 36.691 



CERTIFICATE OF EXPRESS MAILING 

Express Mail Label No.: EV 860820574 US 

I hereby certify that this correspondence is being deposited with the United States Postal Services "Express Mail Post 
Office to Addressee" service under 37 C.F.R. § 1.10, addressed to: Connmissioner for Patents. P.O. Box 1450. Alexandria, VA 
22313-1450. on the date below. ' 

Datei Januarys. 2007 Signed: (\?)/^3fiff^ 

^ ^ Linda Phillips ^ 
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Attorney Docket No. 09367.0044-00000 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Application of: 

Han-Jie Zhou et al. 

Application No.: 10/527,540 

Filed: March 11,2005 

For: COMPOUNDS, 

COMPOSITIONS, AND 
METHODS 

Mail Stop Missing Parts 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

DECLARATION OF LAUREN L. STEVENS. PH.D. 

I, Lauren L. Stevens, Ph.D., do hereby make the following declaration: 

1. I am a patent attorney employed by Finnegan, Henderson, Farabow, 
Ganrett, & Dunner, LLP. 

2. On March 1 1 , 2005, 1 filed the subject patent application on behalf of 
Cytokinetics, Inc. The inventors are Han-Jie Zhou and Andrew McDonald. 

3. On July 1 5, 2005, the undersigned sent a letter to Dr. Andrew McDonald 
at his current place of employment, ThinkEquity Partners LLC, 600 Montgomery Street, 
San Francisco, CA 941 1 1 , requesting Dr. McDonald to review the enclosed copy of the 
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application as filed and sign and date the Declaration and Power of Attorney and 
Assignment. The letter was sent by Federal Express. Copies of the letter, application, 
Declaration and Power of Attorney, Assignment, and the Federal Express delivery 
notice, that shows delivery at Dr. McDonald's work address on July 18, 2005, are 
attached at Tab 1 . 

4. On October 13, 2005, the undersigned sent another letter to Dr. McDonald 
at his current place of employment, ThinkEquity Partners LLC. 600 Montgomery Street, 
San Francisco, CA 9411 1, again requesting Dr. McDonald to review the enclosed copy 
of the application as filed and sign and date the Declaration and Power of Attorney and 
Assignment. The letter was sent by Federal Express. Copies of the letter and the 
Federal Express delivery notice, that shows delivery at Dr. McDonald's work address on 
October 14, 2005, are attached at Tab 2. (Copies of the application. Declaration and 
Power of Attorney, and Assignment were also enclosed with the letter to Dr. McDonald, 
and are the same as shown in Tab 1.) 

5. On September 29, 2006, the undersigned sent a third letter (letter dated 
September 28. 2006) to Dr. McDonald at his current place of employment, ThinkEquity 
Partners LLC, 600 Montgomery Street, San Francisco, CA 941 11, again requesting Dr. 
McDonald to review the enclosed copy of the application as filed and sign and date the 
Declaration and Power of Attorney and Assignment. The letter was sent by Federal 
Express. Copies of the letter and the Federal Express delivery notice, that shows 
delivery at Dr. McDonald's work address on October 2, 2006, are attached at Tab 3. 
(Copies of the application, Declaration and Power of Attorney, and Assignment were 
also enclosed with the letter to Dr. McDonald, and are the same as shown in Tab 1.) 



6. On September 29, 2006, the undersigned sent the same letter (letter 
dated September 28, 2006) to Dr. McDonald at his residence, 187 Elsie, San Francisco, 
CA 941 10, again requesting Dr. McDonald to review the enclosed copy of the 
application as filed and sign and date the Declaration and Power of Attorney and 
Assignment. The letter was sent by Federal Express. Copies of the letter and the 

Express delivery notice, that shows delivery at Dr. McDonald's residence on 
2, 2006, are attached at Tab 4. (Copies of the application, Declaration and 
Power of Attorney, and Assignment were also enclosed with the letter to Dr. McDonald, 
and are the same as shown in Tab 1 .) 

7. On December 7, 2006, the undersigned sent a fourth letter to Dr. 
McDonald at his current place of employment, ThinkEquity Partners LLC, 600 
Montgomery Street, San Francisco, CA 941 1 1 , again requesting Dr. McDonald to 
review the enclosed copy of the application as filed and sign and date the Declaration 
and Power of Attorney and Assignment. The letter was sent by Federal Express. 
Copies of the letter and the Federal Express delivery notice, that shows delivery at Dr. 
McDonald's work address on December 8, 2006, are attached at Tab 5. (Copies of the 
application, Declaration and Power of Attorney, and Assignment were also enclosed 
with the letter to Dr. McDonald, and are the same as shown in Tab 1.) 

8. On December 7, 2006, the undersigned sent the same letter to Dr. 
McDonald at his residence, 187 Elsie, San Francisco, CA 94110, again requesting Dr. 
McDonald to review the enclosed copy of the application as filed and sign and date the 
Declaration and Power of Attorney and Assignment. The letter was sent by Federal 
Express. Copies of the letter and the Federal Express delivery notice, that shows 
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delivery at Dr. McDonald's residence on December 8. 2006, are attached at Tab 6. 
(Copies of the application, Declaration and Power of Attorney, and Assignment were 
also enclosed with the letter to Dr. McDonald, and are the same as shown in Tab 1 .) 

9. On December 7. 2006, the same letter and enclosures were e-mailed to 
Dr. McDonald at his work e-mail address, amcdonald@thinkequitv.com . Copies of the 
letter, e-mail transmittal, and delivery notification that the e-mail message was 
successfully relayed to the recipient are attached at Tab 7. (Copies of the application. 
Declaration and Power of Attorney, and Assignment were also enclosed with the letter 
to Dr. McDonald, and are the same as shown in Tab 1.) 

10. On December 1 1 , 2006, it was brought to our attention that Dr. McDonald 
had just moved his residence. We, therefore, sent the December 7, 2006, letter to him 
by Federal Express to his current residence, 9 Barrow Street, Apt. 6D, New York, New 
York 10014-3864. Copies of the letter and the Federal Express delivery notice, that 
shows delivery at Dr. McDonald's current residence on December 12, 2006, are 
attached at Tab 8. (Copies of the application, Declaration and Power of Attorney, and 
Assignment were also enclosed with the letter to Dr. McDonald, and are the same as 
shown in Tab 1 .) 

1 1 . Based on the fact that Dr. McDonald has not responded to any of these 
letters, it is my opinion that Dr. McDonald is refusing to sign. 



Date: January 3. 2007 




Lauren L. Stevens 
Reg. No. 36,691 



From : Tracking U pdates@fedex.com 

To: <barnetts@finnegan.com> 

Date: 7/18/05 2:57PM 

Subject: FedEx Shipment 791678139787 Delivered 



This tracking update has been requested by: 
Name: 'not provided by requestor* 
E-mail: 'not provided by requestor' 



Our records indicate that the following shipment has been delivered: 



Tracking number: 
Reference: 
Ship (P/U) date: 
Delivery date: 
Sign for by: 
Service type: 
Packaging type: 
Number of pieces: 
Weight: 



791678139787 
09367.0999-00000 
Jul 15. 2005 
Jul18, 2005 14:01 PM 
Signature Release on file 
FedEx Standard Overnight 
FedEx Envelope 
1 

2.0 LB 



Shipper Information Recipient Information 

Palo Alto San Francisco 

OA OA 

US US 



Special handling/Services: 
Deliver Weekday 

Please do not respond to this message. This email was sent from an unattended 
mailbox. This report was generated at approximately 4:35 PM CDT 
on 07/18/2005. 



To learn more about FedEx Express, please visit our website at fedex.com. 



All weights are estimated. 



To track the status of this shipment online, please use the following: 

https://www.fedex.com/fedexiv/us/findit/nrp,jsp?tracknumbers=791678139787&language=en&opco=FX&cl 
ientype=ivpodalrt 

This tracking update has been sent to you by FedEx on the behalf of the 
Requestor noted above. FedEx does not validate the authenticity of the 
requestor and does not validate, guarantee or warrant the authenticity of the 
request, the requestor's message, or the accuracy of this tracking update. For 
tracking results and fedex.com's terms of use, go to fedex.com. 



Thank you for your business. 



r 



r 




FINNECAN 
HENDERSON 
FARABOW 
GARRETT & 
DUNNERli^ 



Stanford Research Park ■ 700 Hansen Way ■ Palo Alto, CA 94304-1016 



650,849.6600 ■ Fax 650.849.6666 
www.finnegan.a)m 



Lauren L. Stevens, Ph.D 

650.849^14 
Lauren.Stevens@finne9an.e0m 



July 15, 2005 

Andrew McDonald. Ph.D. VIA FEDERAL EXPRESS 

ThInkEquity Partners LLC 
600 Montgomery Street 
San Francisco, CA 941 1 1 



Gvtokinetics. Inc. Patent Application 



Dear Andrew: 

We are currently prosecuting an application for Cytokinetics, Inc. in the United 
States. We have enclosed certain documents for filing In the U.S. Patent and 
Trademark Office that require your signature. 

The enclosed documents are the confidential and proprietary property of 
Cytokinetics, Inc. Consequently, the enclosed documents should not be copied 
or disclosed to anyone; however, you may retain copies of the application, the 
signed Declaration and Power of Attorney, and Assignment of Patent Application 
provided they are kept confidential and not disclosed to anyone. 

Because you are a co-inventor of this application, we require your signature on 
the enclosed forms. Please review the enclosed copy of the application as filed, and 
sign and date all the forms as indicated. 

Once you have reviewed and signed the enclosed documents at the indicated 
locations, please return all of the enclosed documents to us using the enclosed prepaid 
Federal Express envelope and address label. 

To comply with U.S. Patent and Trademark Office rules, please let us know of 
any Infomriation and materials, including any prior art, that you are aware of that would 
be material to the examination of these applications. Information is considered material 
if there is a substantial likelihood that an Examiner would consider it important in 
deciding the patentability of the invention. To the extent that such infonnation exists, it 
should be submitted to the U.S. Patent and Trademark Office within three (3) months of 
the filing date, or as soon thereafter as possible. 



Washington, DC ■ Atlanta, GA ■ Cambridge^MA ■ PaloAltOkCA ■ Reston,VA ■ Brussels ■ Taipei ■ Tokyo 



Andrew McDonald, Ph.D. 
July 15. 2005 
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Please remember that the duty to cite material prior art also extends to prior art 
that you may subsequently become aware of up to the time of issuance of the U.S. 
patent. This includes, for example, prior art cited during the prosecution of 
con-esponding foreign applications that would be material to the examination of these 
applications. 

Because we would like to file these documents as soon as possible, we ask that 
you please return the signed documents to us at your eariiest convenience, and at most 
by August 19, 2005. 

If you have any questions regarding the enclosed documents please contact me 
at 650-849-6614. 



Very truly yours. 




Lauren L. Stevens, Ph.D. 



LLS/smb 
Enclosures 



Customer Number 22.852 
Attorney Docket No. 09367.0044-00000 

DECLARATION AND POWER OF ATTORNEY 

As a below named inventor, I hereby declare that: my residence, post office address and citizenship are as 
stated below next to my name; I believe I am an original, first, and joint inventor of the subject matter which is 
claimed and for which a patent is sought on the invention entitled: COMPOUNDS, COMPOSITIONS AND 
METHODS, the specification of which was filed on March 1 1 , 2005, as United States Application No. 
10/527.540. 

I hereby state that I have reviewed and understand the contents of the above-identified specification, 
including the claims, as amended by any amendment. I acknowledge the duty to disclose information which is 
material to patentability as defined in 37 CFR § 1.56. 

I hereby claim foreign priority benefits under 35 U.S.C. § 1 19(a)-(d) or § 365(b) of any foreign application(s) 
for patent or inventor's certificate or § 365(a) of any PCT international application(s) designating at least one 
country other than the United States, listed below and have also identified below, any foreign application(s) 
for patent or inventor's certificate, or any PCT International application(s) having a filing date before that of the 
application(s) of which priority is claimed: 



Country 


Application Number 


Date of Filing 


Priority Claimed Under 35 U.S.C. 1 19 








□ YES □ NO 


1 hereby claim the benefit under 35 U.S.C. § 1 19(e) of any United States provisional application(s) listed 
below: 


Application Number 


Date of Filing 


60/410.743 


September 13, 2002 



I hereby claim the benefit under 35 U.S.C. § 120 of any United States application(s) or § 365(c) of any PCT 
International application(s) designating the United States, listed below and, insofar as the subject matter of 
each of the claims of this application is not disclosed in the prior United States or PCT International 
application(s) in the manner provided by the first paragraph of 35 U.S.C. § 112, 1 acknowledge the duty to 
disclose information which is material to patentability as defined in 37 CFR § 1.56 which became available 
between the filing date of the prior application(s) and the national or PCT International filing date of this 
application: 



Application Number 


Date of Filing 


Status (Patented, Pending, Abandoned) 


PCT/US2003/028696 


September 11, 2003 


Completed 



I hereby appoint the following attorney and/or agent(s) to prosecute this application and transact all 
business in the Patent and Trademark Office connected therewith. FINNEGAN, HENDERSON, FARABOW, 
GARRETT & DUNNER, L.L.P., CUSTOMER NUMBER 22,852. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are punishable by fine or imprisonment, or both, 
under section 1001 of Title 18 of the United States Code, and that such willful false statements may 
jeopardize the validity of the application or any patent issuing thereon. 



Full Name of First Inventor 
Hankie ZHOU 


Inventor's Signature 


Date 


Residence 

280 East Grand Avenue. South San Francisco, CA 94080 


Citizenship 
U.S.A. 


Post Office Address 

280 East Grand Avenue, South San Francisco. CA 94080 


Full Name of Second Inventor 
Andrew McDONALD 


Inventor's Signature 


Date 


Residence 

280 East Grand Avenue, South San Francisco, CA 94080 


Citizenship 
China 


Post Office Address 

280 East Grand Avenue, South San Francisco, CA 94080 
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ASSIGNMENT OF PATENT APPLICATION 

JOINT 

WHEREAS, Han-Jie ZHOU, and Andrew McDONALD, all of 280 East Grand Avenue, 
South San Francisco, CA 94080; hereinafter referred to as "Assignors," are the inventors of the 
invention described and set forth in the below-identified application for United States Letters 
Patent: 

Title of Invention: COMPOUNDS, COMPOSITIONS AND METHODS 

International Filing Date: September 11, 2003 

Application No.: 10/527,540; and 

WHEREAS, Cytokietics, Inc., a corporation of Delaware, whose post office address is 
280 East Grand Avenue, South San Francisco, CA 94080 (hereinafter referred to as Assignee), is 
desirous of securing the entire right, title, and interest in and to this invention in all countries 
throughout the world, and in and to the application for United States Letters Patent on this 
invention and the Letters Patent to be issued upon this application; 

NOW THEREFORE, be it knovm that, for good and valuable consideration the receipt of 
which fi-om Assignee is hereby acknowledged. We, as Assignors, have sold, assigned, 
transferred, and set over, and do hereby sell, assign, transfer, and set over unto the Assignee, its 
lawftil successors and assigns, our entire right, title, and interest in and to this invention, 
Provisional Application No. 60/410,743, filed September 13, 2002, and this application, and all 
divisions, and continuations thereof, and all Letters Patent of the United States which may be 
granted thereon, and all reissues thereof, and all rights to claim priority on the basis of the above 
provisional application (if any), as well as all rights to claim priority on the basis of this 
application, and all applications for Letters Patent which may hereafter be filed for this invention 
in any foreign country and all Letters Patent which may be granted on this invention in any 
foreign country, and all extensions, renewals, and reissues thereof; and We hereby authorize and 
request the Commissioner of Patents and Trademarks of the United States and any official of any 
foreign country whose duty it is to issue patents on applications as described above, to issue all 
Letters Patent for this invention to Assignee, its successors and assigns, in accordance with the 
terms of this Assignment; 

AND, WE HEREBY covenant that We have the full right to convey the interest assigned 
by this Assignment, and We have not executed and vsdll not execute any agreement in conflict 
with this Assignment; 

AND, WE HEREBY further covenant and agree that We will, without fiirther 
consideration, communicate with Assignee, its successors and assigns, any facts known to us 
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respecting this invention, and testify in any legal proceeding, sign all lawful papers when called 
upon to do so, execute and deliver any and all papers that may be necessary or desirable to 
perfect the title to this invention in said Assignee, its successors'or assigns, execute all divisional, 
continuation, and reissue applications, make all rightful oaths and generally do everything 
possible to aid Assignee, its successors and assigns, to obtain and enforce proper patent 
protection for this invention in the United States and any foreign country, it being understood 
that any expense incident to the execution of such papers shall be home by the Assignee, its 
successors and assigns. 

IN TESTIMONY WHEREOF, lAVe have hereunto set our hands. 



Han-JieZHOU 






1 Full Name of First Inventor 


Inventor's Signature 


Date 


Andrew McDONALD 






1 Full Name of Second Inventor 


Inventor's Signature 


Date 
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COMPOUNDS, COMPOSITIONS AND METHODS 

CROSS-REFERENCE To REI^TED P ATEOT APP 

[00011 This application daims the benefit of U.S. Provisi<ynal Patient 

Application number 60/410,743 filed September 13, 2002; which is incoiporated 
h^ein by reference for all purposes. 

Field OF TBne fiwENTiON 
[0002] This invention relates to compounds vMch are inhibitors of the initbtic 

idnesin KSP and are usefiil in the treatment of cellular proliferative diseases, for 
exanq)le cancer, hyperplasias, restenosis, cardiac hypertix>phy, immune disprders, 
&iigal disorders, and iiiflammation. 

Background OF xm I^^VEN^lON 
[0003] Among &etheiapeutic agents used to treat cancer are the t^^ 

vinca alkaloids, which act on inicrotubules. Microtubules are the primary structural 
element of the mitotic spindle. The mitotic spindle is responsible for distribution of 
replicate copies of tiie genome to each of the two daughter cells that result fi:om cell 
division. It is presumed that disruption of the mitotic spindle by these dmgs results in 
inhibition of cancer cell division, and induction of cancer cell deatiL However, 
naicrotubules form other types of cellular structures, includmg tracks for intracellular 
transport in nerve processes. Because these agents do not qjecifically target mitotic 
spindles, they have side elBfects that limit their usefiikess. 

[0004] Iiiq)ro vements in the specificity of agents used to treat cancer is of 
considerable interest becaiuSe of the therapeutic Wefits which wbuld be realized if 
the side effects associated with tile, administration of these agents could be reduced 
Traditionally, dramatic improvemrats in the treatment of cancer are associated with 
identtfication of therapeutic agents acting through iinvel mer -haniRmfi Examples of 
this include not only the taxanes, but also the camptothecin class of topoisomerase I 
inhibitors. From both of these perspectiyes,irdtotickinesins are attra^ * 
new anti-cancer aigCTts. 

[0005] Mitotic kinesins are enzymes essential for assembly and function of the 

mitotic spindle, but are not generally part of other microtubule structures, such as in 
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nerve processes. Mitotic kinesins play essential roles during all phases of mitosis: 
These enzymes are "molecular.motprs" that transform energy released by.hydrolysis of 
ATP into mechanical force vAnch. drives the directional movement of cellular cargoes., 
along microtubules. The catalytic domain sufficient for this task is a compact 
structure of approximiately 340 amiiio adds. During mitosis, kinesins organize 
inicrbtubiiles into the bipolar structure that is the mitotic spindle. Kinesins mediate 
mpv^ent of chromosomes along spindle microtubules, as well as structural changed 
in the mitotic spindle associated with specific phases of mitosis. E?q}erimental 
perturbation of mitotic kinesin function causes malformation or dysfimction of the 
..mitotic spindle, frequently resultiiig in ceU cycl^ 

[0006] Among the mitotic kinesins vAdch have been identified is KSP. KSP 

belongs to an evolutionariiy conserved kinesin subfemily of plus end-directed 
mia*otubule inotors that assemble into bipolar homotetramers consisting of 
antiparallel homodimers. During mitosis KSP associates with microtubules of the 
mitotic spindle. Microinjection of antibodies directed agaiiist KSP into human cells 
prevents spindle pole separation during prometaphase, giving rise to monopolar 
spindles and causing mitotic arrest and induction of programmed cell death. KSP and 
relied kinesins in other, non-human, organisms, bundle antiparallel microtubules and 
slide them relative to one another, thus forcing the two spindle poles apart, KSP may 
also mediate In anaphase B spindle elongationi and focussing of microtubules at the 
spindle pole. 

[0007} Human KSP (also termed HsEgS) has been described (Blangy, et al., 

Cell, 83:1159-69 (1995); Whitehead, et aL, Arthritis lUieum., 39:1635-42 (1996); 
. Galgio et al., J, Cell BioL, 135:339-414 (1996); Blangy, et al., J Biol. Chem., 
272:19418-24 (1997); Blangy, et al., CeU Motil Cytoskeleton, 40:174-82 (1998); 
Whiteliead and Rattner, J. Cell ScL, 111:2551-61 (1998); Kaiser, et al., JBC 
274:18925-31 (1999); GenBank accession numbers: X85137,NM004523 and 
.U37426), and a fragment of thfe KSP gene (TRIPS) has been described (Lee, et al., 
Mol Endocrinol, 9:243-54 (1995); GenBank accession number L40372). Xenppus 
KSP homologs (Eg5), as well as Drosophila KLP61 F/KRPl 30 have been reported. 
[0008] Mitotic kinesins, including KSP, are attractive targets for tiie discovery 

and development of novel antimitotic chemotherapeutics. Accordingly, it is an object 
of the present invention to provide comjpounds, compositions and methods useful iri 

" -2- 



wo 2004/024086 



PCTAJS2003/028696 



the inhibition of KSP. 

Summary OF THE Invention 
[0009] In accordance with the objects outlined above, the piesent invention 

provides compounds that can be used to treat cellular proliferative diseases. The 
compounds are KSP iniibitors, pardcuiariy human KSP inhibitors. The present 
invention also provides compositions comprising sudi compounds, and methods 
utilizing such compounds or compositions, which can be used to treat cellular 
proliferative diseases. 

[0010] In one aspect, the invention relates to mefliods for treating cellular 

proliferative (li3eases, and for treating disorders by inhibiting tiie activity of KSP. The 
methods einploy compoiuids reptesented by Formula I: 




Fonnulai 

. whereiru 

W,X, Y,andZareindependentlyN, C,CH,0,orS;and Zis .. 

optionally absent, provided that: 

no more than two of W, X, Y, and Z is ~N= and 
W, X, or Y can be O or S only when Z is absent 

the dashed lines in the structure depict optional double bonds; 

T aind T' are independentiy a covalent bond, -C(0)-, or optionally substituted 
lower alkyiene;. 
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Ri is chosen from hydrogen, optionally substituted alkyl, optionally substituted 
aryl, optionally substituted aralkyl, optionally substituted heteroaiyl, and optionally 
substitute heteroaralkyl; 

R2 and R2' are independently chosen from hydrogen, optionally substituted 
alkyl, optionally substituted alkoxy^ optionally substituted aryl, optionally substituted 
arsilkyl, optionally substituted heteroaryl, and optionally substituted heteroaralkyl; or 
R2 and Ry taken together form an optionally substituted 3- to 7-membered ring; 

R12 is chosen from hydrogen, optionally substituted alkylr, optionally 
substituted aryl-, optionally substituted aralkyl-, optionally substituted heteroaryl-, 
optionally substituted heteroaralkyl-, -C(0)-R3, and -S(0)2-R3a; 

R3 is chosen from hydrogen, optionally substituted alkyl-, optionally 
substituted aryl-, optionally substituted aralkyl-, optionally substituted heteroaryl-, 
; optionally substituted heteroaralkyl-, R15O- and Rn-NH-; 

Rsa is chosen from optionally substituted alkyl, optionally substituted aryl, 
optionally substituted aralyl, optionally substituted heteroaryl, optionally substituted 
heteroaralkyl, and Ris^NH-; 

R4 is chosen from hydrogen, optionally substituted alkyl-, optionally 
substituted aryl-, optionally substituted aralkyl-, optionally substituted heteroaralkyl-, 
and optionally substituted heterocyclyl-; 

or R4 taken together with R12, and the nitrogen to which they are bound, form 
an optionally substituted S- to 12-membered nitrogen-containing heterocycle, which 
optionally incorporates from one to two additional heteroatoms, selected from N, O, 
and S in the heterocycle ring; 

or R4 tEdcen tp^^er.with R2 form an optionally substituted S- to 12-membered 
nitrogen-containing heterocycle, \^ch optionally incorporates frpm one to two 
additional heteroatoms, selected from N, O, and S in the heterocycle ring 

Rs, R^, R7 and are indepeiidentiy chosen fix»m hydrogen^ acyl, optionally 
substituted alkyl-, optionally substituted alkoxy, halogen, hydrpxyl, nitro, cyano, 
optionally substituted amino, alkylsulfonyl-, alkylsulfonamido-, alkylthio-, 
carboxyalkyl-, aminocarbonyl-, optionally substituted*aryl and optionally substituted 
heteroaryl-, provided that R5, R^, R7 and Rg is absent where W, X, Y, or Z, 
respectively, is O, S or absent; 

Ri5 is chosen from optionally substituted allcyl-, optionally substituted aryl-. 
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optionally substituted aralkyl-, optionally substituted heteroaiyl-, and optionally 
substituted heteroaralkyl-; and . ' 

Ri7 is hydrogen, optionally substituted alkyl-, optionally substituted aryl-, 
optionally substituted aralkyl-, optionally substituted heteroaiyl-, or optionally 
substituted hetero-aralkyl-, 

(Formula I including single stereoisomers and inixtures of stereoisomers); 

a phaimaceutically acceptable, salt of a compouiid of Formula I; 

a phannajceuticaUy acceptable solvate of a compound of Fonni^ 

a phaimaceutically acceptable solvate of a phannaceutically. acceptable salt of 
a compound of Formula L 

[0011] In one aspect, the invention relates to methods for treating cellular 

proliferative diseases and other disord^s that can be treated by inhibiting KSP by the 
administration of a therapeutically effective amount of a compound of Formula I; a 
phannaceutically acceptable salt of a coihpound of Formtda I; a phannaceutically 
acceptable solvate of a compound of Formula I; or a phannaceutically acceptable 
. solvate of a phaimaceutically acceptable salt of a compound of Formula 1. Such 
diseases and disorders include cancer, hyperplasia, restenosis, cardiac hypertrophy, 
immune disorders, fiingal disorders and inflammation. 
[0012] In another aspect, the invention relates to compounds useful in 

inhibiting KSP kinesin. The compoimds have the structures shown above in Fonnula 
.1; a phannaceutically acceptable salt of a compound of Fonnula I; a phannaceutically 
acceptable solvate of a compound of Formula I; or a phaimaceutically acceptable 
solvate of a phaimaceutically acceptable salt of a compound of Fomiula L The 
invention also relates to phaimaceutical compositions con^irising: atherapeuticaUy 
effectiveamountof a compound of Fonnula I; apharp3i£U:euticaUy accq)^le saltof a 
compound of Fonnula I; a phannaceutically acceptable solvate of a compound of 
Formula I; or a pharmaceuticaliy acceptable, solvate of a phamiaceutically acceptable 
salt of a compound of Formula I; and one or more phaimaceutical excipients. In 
another aspect, the composition further comprises a cheniotherapeutic agent other tiian 
a compound of the present invehtioiL 

[0013] In an additional aspect, the present invention provides methods of 

screening for compounds that wiU bind to a KSP kinesin, for example compounds that 
will displace or compete with the binding of a compound of the invention. The ... 
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methods comprise combiioing a labeled compound of the invention, a KSP kinesin, 
and at least one candidate agent and det^mining the binding of the candidate agent to 
the KSP kinesin. 

[0014] In a further aspect, the invention provides methods of screening for 

modulators of KSP kinesin activity. The methods comprise combining a compound 
of the invention, a KSP kinesin, and at least one candidate agent and determining the 
effept of the candidate agent on the KSP kinesin activity. 

DETAIUSI) DESCRIimON OF THE 

Definitions 

[0015] As used in the present specification, the foUpvving words a^^ 

are generally intended to have the meanings as set fortib below, except to the extent 
that the context in which they ai^eusekl indicates otherwise. The following 
abbreviations and terms have the indicated meanings throughout: 



Ac 




acetjd 


Boc 




t-butyloxy carbonyl 


Bu 




butyl 


c- 




cyclo 


CBZ 




carbobenzoxy = benzyloxycarbonyi 


DCM 




dichloromethane = methylene chloride = CH2CI2 


DEBA 




N,N-diisopropylethyiamine . 


DMF 




N,N-dimethylfonnaniide 


DMSO 




dimethyl sulfojdde 


Et 




dhyl 


Fmoc 




9-fluorenylmedioxycarbonyi 


GC 




gas chroinatogrE^hy 


HMDS 




hexamethyldisilazane 


HOAc 




acetic acid 


HOBt 




hydrbxybenzotriazole 


Nle 




methyl 


mesyl 




methanesiilfonyi 


Ph 




phenyl 


PhOH 




phenol 
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Py 




pyridine 


rt 


= 


room temperature 


sat'd 


= 


saturated 


s- 




secondary 


t- 


= 


tertiary 


TES 




triethylsilyl 


TFA 




trifluoroacetic acid 


THF 




tetrahydrofuran 


TMS. 




trimethyisilyl 


tosyl 




p-toluenesulfonyl 



[0016] Alkyl is intended to include linear^ branched, or cyQlic aliphatic 
hydrocarbon structures and combinations tfao^eo^ \^ch structures may be saturated . 
or unsaturated Lower-alhyi ttfers to alkyl groups of from 1 to 5 carbon atoms, 
preferably from 1 to 4 carbon atoms. Examples of lower-alkyl groups include methyl- 
, ethyl-, prdpyK isopropyl-, butyl-, s-and t-butyl and the like. Preferred alkyl groups 
are those of C20 or below. More prefebred alkyl groups are those of C13 or below: 
CycloalI<yl is a subset of alkyl and includes cycUc aliphatic hydrocarbon groups of 
from 3 to 13 caibon atoms. Examples of cycloalkyl groups include c- propyl-, c- 
butyl-, c^pentyl-, norbomyl-, adamantyl and flie like. Cycloalkyl-alkyl- is another 
subset of alkyl and refers to cycloalkyl attached to the parent structure through a nonr 
cyclic alkyl-. Examples of cycloalkyl-alkyl- include cyclohexylmethyl-, 
cyclopropylmethyl-, cyclohexylpropyl-, and the like. In this application, alkyl 
includes aikanylr, alkeayl and alkynyi residues; it is intended to include vinyl-, allyl-, 
isoprenyl and the like. When an alkyl residue having a specific number of carbons is 
ixamed, all geometric isomers having that number of carbons are intended to be 
encompassed; thus, for example, "butyl" is meant to include n-butyl-, sec-butyl-, 
isobutyl and t-butyl-; "propyl" includes n-propyi-, isopropyl-, and c-propyl-. 
[0017] AUg^lene-, alkenylene-, and alkynylene- are oihst subsets of alkyl-, 

including ttie same residues as alkyl-, but having two points of attachment within a 
chemical structure. Examples of alkylene include ethylene ( -CH2CH2-)> propylene 
CH2CH2CH2-). dimethjdpropylene ( -CH2C(CH3) 2CH2-) and cyclohexylpropylene (- 
CH2CH2CH(C6Hi3)- ). likewise, examples of alkenylene include ethenylene (- 
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CH=CH-), propenylene (-CH=CH-CH2r), and cyclohexylpropenylene (- 
CH=CHCH(C6Hi3)- ). Examples of alkynylene include etfaynylene (-C^-) and 
propynylene (-CH^CH-CH2-). 

[0018] Cycloalkenyl is a subset of alkyl and includes unsaturated cyclic 

hydrocarbon groiq)s of from 3 to 13 carbon atoms. Examptes of cycloalkenyl groups 
include c-hexenyl-, c-pentenyl and the like. 

[0019] Alkoxy or alkbs^l refers to.an ialkyl group, preferably including from 1 

to 8 carbon atoms, of a straight, branched, or cyclic configuratioi;, or a combination 
fliereqfi attached to the parent structure fhrougji an oxygen (i.e., tiie group alkyl-0-). 
Examples iiiclude methoxy-, ethoxy-, propoxy-, isopropoxy-, cyclopropyloxy-, 
cyclohexyloxy- and the like. Lower-alkoxy refers to alko3^ groups containing one to 
four carbons. 

; [0020] . . Acyl referis to groups of from I to 8 carbon atoms of a straight, 
branched or cyclic configuration or a combination thereof, attached to tiie parent 
structure throu^ a carbonylftinctionality. Such groups rimy be saturated or 
unsaturated, iand aliphatic or aromatic. One or more carbons in the acyl residue may 
be replaced by oxygen, nitrogien (e.g., carboxamido), or sulfur as long ais the point of 
attachment to the parent remains at the carbonyl. Examples include acetyl-, benzoyl-, 
propionyl-, isobutyryl-, oxalyl-, t-butoxycarbonyl-, beri2yloxycarbonyl, 
morphohnylcarbonyl, and the like. Lpwer-acyi refers to acyl groups containing one 
to four carbons. 

[0*21] Amino refers to the group -NH2. The term "substituted ariiino" refers 

to the group rNHR or -NRR v/here each R is independently selected frorn the group: 
optionally substituted alkyK optionally substituted alkojcy, optionally substituted 
aroinocarbonyl-, optionally substituted aryl-, optionally substituted heteroaryl-, 
optionally substituted heterocyclyl-, acyl-, alkoxycaibbnyl-, sulfanyl-^, sulfinyl and 
sulfonyl-, e.g., diethylainino, methylsulfonylainino,^f^ 

Substituted ammo includes tiie gpxxps NR^COR^ -NR^COaR", and WCONR''R^ 
where 

R* is an optionally substituted Ci-Ce Jdkyl-, aryl-, heteroaryl-, aryl-Ci-C4 alkyl- 
, or heteroaryl-C| -C4 alkyl- group; 

R^ is H or optionally substituted Ci-Ce alkyK aryl-, heteroaryl-, 
aryl-CrC4 alkyl-, or heteroaryl-Ci-C4 alkyl- group; and 
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is hydrogen or C1-C4 alkyi-; and 
where each optionally substituted group is independentiy unsubstituted or 
substituted with one or more substituents independentiy selected from CrC4 alkyl-, 
aryl-, heteroaryl-, aiyi-CrG4 alk)^-, heteroaiyl-Ci-C4 alkyl-, C1-C4 haloalkyl-, 
T.OC1-C4 alkyl, -OC1-C4 alkylphenyl, -C1-C4 alkyl-OH, -QC1-C4 haloalkyl, halogen, 
-OH, -NH2, -CrC4 alkyl.NH2, -N(Ci-C4 alkyl)(Ci<:4 alkyi), -NH(CrC4 alkyl), 
-N(Ci-C4 alkyl)(CrC4 dkylphenyl), -NH(Ci-C4 alkylphenyl), cyano, nitro, 0x0 (as a 
substitutent for heteix)aryl), -COJi, -C(0)0Ci-C4 alkyi, 
-C0N(CrC4 alkyl)(Ci-C4 alkyl), -G6NH(CrG4 alkyl), -COm2, 
.NHC(0)(Ci.C4 alkyl), .NHC(0)(phenyl), -N(Ci-C4alkyl)C(0)(C|-C4 alkyl). 
.N(Ci-C4 alk)4)C(0)(phenyl), -C(0)Gi-C4 alkyl, -C(0)C|-C4 pheriyl,- 
-C(0)CrC4 haloalkyl, rOC(0)CrC4 alkyl, -S02(ei-C4 alkyl), -SOaCphenyl), - 
: S02(CrC4 haloalkyl), -S0iNH2, -SOaNHCCi-Q alkyl), -S02NH(phenyi), - 
*iHS02(Ci-C4 alkyi), -hlHSOaCphenyl)" and .NHS02(Ci-C4 haloalkyl). 
[0022] Antimitotic refers to a drug for inhibiting or preventing mitosis, for 

example, by bausing metaphase arrest. Some antitumour drugs block proliferation and 
are considered antimitotics. 

[0023] Aryl and heteroaryl mean a 5- or 6-membered aromatic or 

heteroaromatic ring containing 0 or 1-4 heteroatoms, respectively, selected from O, Nj 
or S; a bicyclic 9- or 10-membered aromatic or heteroaromatic ring system containing 
0 or 1-4 (or more) heteroatoms, respectively, selected from O, N, or S; or a tricyclic 
12- to 14-membered aromatic or heteroaromatic ring system containing 0 or 1-4 (or 
more) heteroatoms, respectively, selected from 0, N, oir S. The aromatic 6- to 14- 
membeted carbocyclic rings include,. e.g., phenyl-'^ naphtfayl-, iiidanyls tetralinyl-, and 
fludrenyl and the 5*- to 10-membered aromatic heterocyclic rin^ include, e.g., 
iinidazolyi-, pyridinyl-, indolyl-, fliienyl-, benzopyranonyl-, thiazolyl-, ftiranyl-, 
beimmidazolyt, quinoUnyl-, isoquinolinyl-, quinoxalinyl-, pyrimidinyl-, pyrazdnyl-, 
tetrazolyl and pyrazolyK 

[0024] Arallg^l- refers to a residue in which an aryl moiety is attached to the 

parent structure via to alkyl residue. Examples include benzyl-, phenethyl-, 
phenylvinyl-, phenylailyl and the like. Heteroaralkyl- refers to a residue in which a 
heteroaryl moiety is attached to the parent structure via an alkyl residue. Examples 
include ftrranylmethyl-, pyridinylmethyl-, pyrimidinylethyl and the like. 
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[0025] Aralkoxy- refers to the group -0-araIkyl. Similarly, heteroaralkoxy- 

refers to the group -O-heteroaralkyl-; aryloxy- refers to the group -O-aiyl-; acyloxy- 
refers to the group -0-acyl-; heteroaryloxy- refers to the group — 0-heteroaryl-; and 
heterocyctyloxyr refers to the group -0-heterocyclyi (Le., airalkyl-, heteroaralkyK 
aryi-, acyl-, heterocyclyl-, or heteroaryl is attached to the parent structure through an 
oxygen). 

[0026] Carboxyalkjrl- refers to the group -alkyl-COOH. 

[0027] Aminocarbonyl refers to the group -CONR*^^ where 

R*^ is H or optionally substituted CrQ alkyl-, aiyl-, het^^ 
aryl-Ci-C4 alkyl-,.or heterparyl-Ci-C4 alkyl- group; and 

R*^ is hydrogen or C1-C4 aikyls and 

where each optionally substituted R^ group is independently unsubstituted or 
; substituted with one or more substituents independently selected fioin G1-C4 allqd-, 
aiyl-, heteroaryl-, aiyl-Ci-C4 alkyls heteroaryl-Ci-C4 alkyi-, C1-C4 haloalkyl-, 
-OGrC4 alkyi-, -0CrC4 alJ^phenyl, -C1-C4 allcyl-OH, -OC1-C4 haloalkjd, halogen, 
-OH, .NH2, -Ci^4 aJkyl-NHa, -N(C,-C4 aUcyl)(Ci-C4 alkyi), -NH(C,.C4 alkyl), 
rN(Ci-C4 alkyl)(C|-C4 alkylphenyl), -NH(Ci-C4 alkyiphenyl), cyano, nitro, 0x0 (as a 
siibstitutent for heteroaryl), -CO2H, -C(0)0Ci-C4 alkyl, 
-CON(Ci-C4alkyl)(Ci<;4 alkyl), -C0NH(Ci<:4^ 
-NHC(0)(Ci-C4 aUqd), -NHC(0)(phenyl), -N(CrC4 alkyl)C(0)(CrC4 alkyl),. 
-N(CrC4 alk)4)C(0)(phenyl), -C(0)CrC4 alkyl, -G(0)Ci-e4 phenyl, 
-C(0)CrC4 haloalkyl, -0C(0)Ci-C4 alkyl, -S02(Ci-C4 alkyl), -S02(phenyl), - 
S02(C|-C4 haloalkyl), .SP2NH2, -S02NH(CrC4 alkyl), -SOzNHCphenyl), - 
NHS02(C,-e4 alkyl), -NHS02(phenyl), and -NHS02(CrG4 haloalkyl). 
Aminocarbonyl is meant to include carbamoyl-; lower-alkyl carbamoyl-; . 
benzylcarbamoyl-; phenylcarbamoyl-; metho?^methyi-carbamoyl-;.and the like. 
[0028] Halogen or halo, refers to fluorine, chlorine, bromine or iodine. 

Fluorine, chlorine and brornine are preffflied. Dihalbarjd-, dihaloalkyl-, trihaloaiyl 
etc. refer to aryl and alkyl substituted with the designated plurality of halogens (hert, 
2, 2 and 3, respectively), but not necessarily a plurality of the same halogen; thus 4- 
chloro-3-fluorophenyI is within the scope of dihaloaiji-. 

[0029] Heterocyctyl means a cycloallyl or aiyl residue in which one to four of 

the carbons is replaced by a heteroatom such as oxygen, nitrogen or sulfur. Examples 
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of heterocycles that fell wifliin the scope of flie invCTtioa include azetidinyl-, 
imidazolinyl-, pyrrolidinyK pyrazolyl-,-pyrrolyl-, indolyl-, quinolinyl-, isoquinolmyl-, 
teliahydroisoquinolinyl-, benzofiiranyl-, benzodioxanyl-, benzodibxyl (commonly 
referred to as methylenedioxyphenyl-, when occurring as a substituent), tetrazoiyl-, 
morpholinyl-, thiazolyK pyridinyi-, pyridazinyl-, piperidinyi-, pyrimidinyi-, thienyl-, 
furanyi-, pxazolyl-, oxazolinyl-, isoxazolyl-,.dioxanyl-, tetrahydrofuranyl and the like. 
'"N-heterocyclyl" refers to a nitrogen-containing heterocycle. 
[0030] The term heterocyclyl encompasses heteroaryl-, which is a subset of 

heterocyclyl-. Examples of N-heterocyclyl residues include azetidinyl-, 4- 
morpholinyl-, 4-thiomorpholinyl-, 1-piperidinyl-, 1-pynolidiayl-, 3-tiuazolidinyl-, 
piperazinyl and 4-(3,4-dihydrobenzoxazinyl). Examples of substituted heterocyclyl 
include 4-methyH-piperazinyl and 4-bmzyl^l-piperidinyl-. 
[0031] A leaving group or atom is any group or atom that will, under the 

reaction conditions, cleave firpxn the starting material, thus promoting reaction at a 
specified site. Suitable exan^les of such groups xmless otherwise specified are 
halogen atoms, mesyloxy, p-nitrobenzensulphonyloxy and tosyloxy groups. 
[0032] Optional or optionally means that the subsequently described event or 

circumstance may or may not occur, and that the description includes instances where 
said event orcircximstances occurs and instances in vMoh it does not For example, 
"optionally substituted alkyl" includes "alkyl" and "substituted alkyl" as defined 
herein. It will be xmderstood by those skilled in the art with respect to any group 
containing one or more substituents that such groups are not intended to introduce any 
substitution or substitution patterns that are sterically impractical and/or synthetically 
. non-feiasible and/or inherently imstable. 

[0033] Substituted alkoxy refers to alkoxy wherein the alkyl constituent is 

substituted (i.e., -0-(substitut(Bd alkyl)). One suitable substituted alkoxy group is 
"polyalkoxy*' or -P-(optionally substituted alkylene)-(optionally substituted alkdxy)i 
and includes groups such as ^CH2CH20CHa, and residues of glycol ethers such as 
polyethyleneglycol, and -Q(CH2CH20)xCH3, where x is an iiiteger of about 2-20, 
preferably about 2-10, and more preferably about 2-5. Another suitable substituted 
alkoxy group is hydrpxyalkoxy or -OCH2(CH2)yOH, where y is an integer of iabout 1- 
10, preferably about 1-4. 

[0034] Substituted- alkylr, aiyl-, and heteroaiyl- refer respectively to alkyl-. 
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aiyl-, and beteroaiyl wfao^in one or more (up to about 5, preferably jjp to about 3) 
. hydrogen atoms are replaced by a substituent independently selected from the gtoup: 
-R", -0R^ -0(Ci-C2 al]qrl)Q. (e.g., methylenedioxy- or ethyienedioxy-), SR\ 
guanidine, guanidine wherein one or more of the guanidine hydrogens are replaced 
with a lower-alkjd group, -NR*^l^ halogen, cyano, nitro, -COR^ <:02R^ -CONR*^^- 
-OCOR^ -0C02R^ -OCONR^^ -NR^OR^ -NR'CCbR", -NR^CONR*ll^ ^CQiRK 
-CONR^R^ .NR"COR^ "SOR", -S02R^ -S02N^ 

where R^ is an optionaUy substituted Ci-Ce aUcyi-, aiyl-, heteroaryK. 
arylTCi-C4alkyl-, or heteroaiyi-Ci-C4 alkyl- group, 

R^ is H or optionally substituted d -Ce alkyl-, aryl-, heterparyl-, 
aryl-Ci-C4 alkyK orhetCToaiyl-Gi-C4 alkyl- groi^^ 

R** is hydrogen or Ci-C4 alkyl-; 
where each optionally substituted R" group and R** group is independently 
unsubstituted or substituted with one or more substituents independently selectjsd fioitn 
C1-C4 aUgd-, aryl-, heteroarji-, arylrCi-C4 alkyl-, heteroaiyi-Ci-C4 alkyl-, 
C1-C4 haloalkyl-, .OCirC4 allqrl-, -0Ci-G4 alkylphenyi-, -C1-C4 alkyl-QH, 
-0CrC4 haloalkyl-, halogen, -OH, -NH2, -C1-C4 alkyl-^^ 
:.N(CrC4 alkyl)(CrC4 alkyl), -NH(Ci-C4 alkyl), -N(Ci-C4 alk3^XCi-C4 alkylphenyl), 
-NH(Ci-C4 alkylphenyl), cyano, nitro, 0x0 (as a substitutent for heteroaiyl), -CO2H, 
-C(0)0Ci-C4 alkyl-, -C0N(Ci-C4 alkyl)(Ci-C4 alkyl), -G0NH(Ci-C4 alkyl), -CONHa, 
-NHC(0)(Ci-C4 alkyl), -NHG(0)(phenyl), -N(Ci-C4 alkyl)C(0)(Ci-C4 alkyl), 
•.N(C,-C4 alkyi)C(0)(phenyl), -C(0)CrC4 aUcyl-, -C(0)Ci-C4 phenyl, 
-C(0)Ci-C4 haloalkyl-, -0C(0)CrC4 alkyl-, -S02(Ci-C4 alkyl), -S02(phenyl), - 
S02(Ci-C4 haloalkyl), -SO2NH2, -S02^^ 

NHS02(Ci-C4 alkyl), -NHS02(phen)i), and -ISfH^ haloalkyl). hi the 

compounds of Formula I where T and/or T are substituted alkylene, the term 
"substituted" also refers to ialkylene groups where one or more (up to about 3, 
particularly 1) carbon atoms are replaced by a heteroatom mdependently selected from 
O, N or S, such as -CHrS-CH2-- 

[0035] Sulfanyl refers to the groups: -S-(optidnally substituted aUgd), 

-S-(optioiially substituted aryl), -SH^bptionally substituted heteroaryl), and 
-SH(optionally substituted heterocyclyl). 

[0036] Sulfinyl refers to die groups: -S(0)-H, -S(0)-(optionally substitute! 
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alkyl), -S(0)-optioiiaIly substituted aryl), -S(0)-(optionally substituted hetooaiyl), 
-S(0)-(optionally substituted heterocyclyl); and -S(0)-(optionally substituted amino). 
[0037] Sulfoinjd refers to the groups: -S(02)-H, -S(02)-(optionally substituted 

alkyl), -S(02)-optionaily substituted aiyl), -S(02)-(optionally substituted heteroaryl), 
-S(02)-(Gptionally substituted heterocyclyl) ,-S(02)-(optionally substituted alkoxy), 
-S(02)-optionally substituted aryloxy), -S(02)-(bptionally substituted heteroaiyloxy), 
-S(02)-(optionally substituted heterocyclyloxy); and -S(02)r(optionally substituted 
amino). 

[0038] PharmaceuticaUy acceptable salts refers to those salte that retain the 

biological effectiveness of the £ree compound and that are not biologically undesirable 
or unsiiitable for pharmaceutical use, formed with a.suitable acid or base, and iucludes 
pharmaceutic£dly acceptable add ad(fitipn salts and b£^ 
PharmaceuticaUy acceptable acid addition salts include those derived from 
inorganic acids such as hydrochloric acid, hydrobromic acid, sulfuiric acid, nitric acid, 
phosphoric acid and the like, and those derived from organic acids such as acetic acid, 
propionic acid, glycolic.acid, pyruvic acid, oxalic acid, maleic acid, malonic acid, 
succinic acid, fumaric acid, tartaric acid, citric acid, benzoic acid, cionamic add, 
mandelic acid, methanesuifonic acid, ethanesulfonic acid, p-toluehesulfonic acid, 
salicylic add and the like; 

[0039] PharmaceuticaUy acceptable base addition salts include those 

derived from inorganic bases such as sodium, potassium, hthiiun, ammonium, 
calcium, magnesium, iron, zinc^ copper, manganese, aluminum salts and the like. 
Particular embodiments are the ammonium, potassiiun, sodimn, calciumj and . 
miagnesiuim salts. Base addition salts also include those derived from 
phaiihaceutically acceptable organic non-toxic bases, including salts of primary, 
secoiidiiry, and tertiary amines, substituted amines including naturally occurring 
subistituted amines, cycUc ainines aiid basic ion exdiange resins, such as 
isopropylauMne, trimethylainine, <Ue&ylamiine, trielh^ 
ethanolamine. 

[0040] Protecting group has the meaning conventionally associated Avith it in 

organic synthesis, i.e. a group that selectively blocks one or more reactive sites in a 
midtifunctional compound such that a chemical reaction can be carried out selectively 
on another unprotected reactive site and such that the group can readily be removed 
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after the selective reaction is: complete. A variety of protecting groups are disclosed, 
for example, in T.IL Greene and P. G. M. Wuts, Protective Groups in Organic 
Synthesis, Tliird Edition, John Wiley & Sons, New Yoric (1999), which is 
inborporated herein by reference in its entirety. For^xan^le, a hydroxy protected 
form is ydiere at least one of the hydrbxjd groiq)s present in a compound is protected - 
with a hydroxy protecting groiq). Likewise, amines and other reactive groups may 
similarly be protected. 

[00411 Solvate refers to tiie conqwund formed by the interaction of a solvent 

and a compound of Formula I or salt thereof. Suitable solvates of the compounds of 
the Formula I or a salt thereof are pharmaceutically acceptable solvates including 
hydrates. 

[0042] Many of the compounds described, herem contain one or more 

: asymmetric cmters (e.g. the carbon to which Ri and Rr are attached where R2 differs 
from R2O and may thus give rise to enantiomers, diasterebmets, and other 
stereoisomeric forms that may be deiSned, in terms of absolute stereochemistry, as 
(R)- or (S)-. The present invention is meant to include all such possible isomers, 
. including racemic mixtures, optically pure forms and intermediate mixtures. 
Optically active (R)- and (S)- isomers may be jprepared using chiral synthons or chiral 
reagents, or resolved using conventional techniques. When the compounds described 
herein contain olefinic double bonds or other centers of geometric asymmetry, and 
unless specified otherwise, it is intended tiiat the compounds include both E and Z 
geometric isomers. Likewise, all tautomeric forms and rotatioiud isomers are also 
intended to be included. 

[0043] . Whep desired, the R- and S-isomers may be resolved by m 
kildwii to those skilled in the art, for example by formation of diastereoisomeric salts 
or complexes v^ch rnay be separated, for example, by crystallization; via formation 
of diastereoisomeric derivatives y^ch riiay be separated,, for example, by 
crystallization, gas-liquid br Uquid chromatography; selective reaction of one 
enantiomer witii an enantiomer-specific reagent, for example enzymatic oxidation or 
reduction, followed by separation of the modified and unmodified enantiomers; or 
gas-liquid or liquid chromatography in a chiral environment, for example on a chiral 
support, such as silica with a boimd chiral ligand or in the presence of a chiral solvent 
It will be appreciated that where the desired enantiomer is converted into another 
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chemical entity by one of ftte separation procedures described above, a further step 
may be required to liberate tiie desired enantiomeric form. ■ Alt^atively, specific 
6nantiomer may be synthesized by asymmetric synthesis using optically active 
reagents, substrates, catalysts or solvents, or by converting one enantiomer to die other 
by asyrnmetric transformation. 

Compounds of the Present Invention 

[0044] The present invention is directed to a class of novel compounds, that 

can be described as thiocfardmenone derivatives, that are inhibitors of one or moire 
mitotic kihesins. By inhibiting mitotic kinesins, but not other Mnesins (e.g., transport 
Mnesiiis), specific inhibition of cellular proliferation is accomplished. While not. 
int^ding to be bound by any theory, the present invention capitalizes on the. finding 
that perturbation of mitotic kinesin function causes malformation or dysfunction of. 
mitotic ^indies, fi:equentiy resulting in cell cycle arrest and cell death. According to 
one embodiment of the invention, the compounds described herein inhibit the mitotic 
]diiesin,KSP, particularly huinanKSP. hi^another embodiment, the compounds 
inhibit the mitotic kinesin, KSP, as well as modulating one or more of the human 
mitotic kinesins selected from the group consisting of HSET (see, U.S. Patent No. 
6,361,993, v^ch is incorporated herein by reference); MCAK (see, U.S. Patent No. 
6,33 1 ,424, which is incorporated herein by reference); CENP-E (see, PCX 
Publication No. WO 99/13061 , which is incorporated herein by reference); Kif4 (see, 
U.S. Patent No. 6,440,684, which is incorporated herein by reference); MKLPl (see, 
U.S. Patent No, 6,448,025, which is incorporated herein by reference); Kifl5 (see, 
U.S, Patent No. 6,355,466^ which is incoiporated herein by reference); Kid (see, IJ.S. 
Patent No. 6,387,644, which is incorporated herein by reference); Mppl, CMKrp, 
KiriI-3. (see, U.S* Patent No. 6,461,855, which is incorpprafod herein by reference); 
Kip3a (see, PCT Publication No. WO 01/96593, which is incorporated herein by 
reference); Kip3d (see, U.S. Patent No. 6,492, 1 51 , which is incorporated herein by 
refererice); and RabK6. 

[0045] The metiiods of inhibiting a mitotic kinesin comprise contacting an 

inhibitor of the invention witii a kinesin, particularly a human Idiiesin, more 
particularly, himian KSP or fragments and variants th^:eo£ The inhibition can be of 
die ATP hydrolysis activity of the KSP kinesm and/or die mitotic spindle formation 

-15- 



wo 2004/024086 



PCTAJS2003/02S696 



activity, such tiiat the mitotic spindles are disnq)tedL Mdbtic spindles may also be 
disrupted. 

[0046] The present invention provides inhibitors of mitotic kiriesins, in 

particular KSP and especially human KSP, for the treatment of disorders associated 
with cell proliferation. The compounds, compositions and methods described herein . 
can differ in their selectivity and are used to treat diseases of cellular proliferation, 
including, but not limited to cancer, hyperplasias, restenosis, cardiac hypertrophy, 
immune disorders, fungal disorders and inflammation. 
[0Q47] . Accordingly, the present invention relates to nielhods en:^>loying 
" compounds represented by Formula I: 




Formulal 

wherein 

^V, X, Y, and Z are mdependeatiy N, C, Ca 
bptionsJly absent, provided that: . 

no more than two of W, X, Y, and Z is -N= and 

W, X, or Y can be O or S only when Z is absent; 
the dashed lines in the structure depict optional double bonds; 
T and T' are independentiy a covalent bond, -C(0)-, or optionally substituted 
lower aikylene; 

Ri is chosen from hydrogen, optionally substituted alkyl, optionally substituted 
aryl, optionally substituted aralkyl, optionally substituted heteroaryl, and optionally 
substituted heteroaralkyl; 
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R2 and R2' are indepeddently chosen fix)m hydrogen, optionally substituted 
alkyl, optionally, substituted aUcoxy, optionally substituted aryl, optionally substituted, 
aralkyi, optionally substituted heteroaryl, and optionally substituted het^oaralkyl; or 
R2 and R2' taken together fonn an optionaUy substituted 3- to T-nienibered 

R12 is chosen from hydrogen, optionally substituted alkyl-, optionally 
substituted aryl-, optionally substituted aralkyi-, optionally substituted heteroaryl-j. 
optionally substituted heteroaralkyl-i -C(0)-R3, and -S(0)2-R3a; 

. R3 is chosen from hydrogen, optionally substituted alkyl-, optionally 
substituted aryl-, optionally substituted aralkyi-, optionally substituted heterparyl-, 
optionaUy substituted heteroaralkyl-, RisO- and Ri7-NHs 

Rsa is chosen from optionally substituted alkyl, optionaUy substituted aiyl, 
optionally substituted aralkyi, optionally substituted heteroaiyl, optionally substitutied 
heteroaraUgrl, and R15-NH-; 

R4 is chosen from hydrogen, optionally substituted alkyK optionally 
substituted aryl-, optionally, substituted aralkyi-, optionally substituted heterbaralkyl-, 
and optionally substituted heterocyclyl-; 

or R4 taken together with R12, and the liitrogeh to which they are bound,- form 
an optionally substituted 5- to 12rmembered nitrogen-wntainihg heterpcyde, which 
optionally incorporates from one to two additional heterpatoms, selected from N, O, 
and S in the heterocycle ring; 

or R4 taken together with R2 form an optionally substituted 5^ to 12-membered 
nitrogen-containing heterocycle, which optionally incorporates from one to two 
additional heterbatoms, selected from N, O, and S in the heterocycle rihg; 

R5, R^, R7 and R« are independentiy chosen fbm hydrog^ 
substituted aUcyl-, optionally substituted alkoxy, halogen, hydroxyl, nitro, cyaiio, ; 
optionally substituted amino, atkylsulfonyl-, alkjflsiilfonaniido-, alkylthio-, 
carbpxyalkyl-, aminocarbonyl-, optionally substituted aryl and optipnatty substituted 
heteroaryl-, prodded that R5, Rg, R7 and R« is absent where W, X, Y, or Z, . 
req)eGtively, is 0, S or absent 

Ri5 is chosen from optionally substituted alkyK optionally substituted aryl-, 
optionally substituted aralkyi-, optionally substituted heteroaryl-, and optionally 
substituted heteroaralkyl-; and 

Ri 7 is hydrogen, optionally substituted alkyl-, optionally substituted aryl-, 
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Optionally substituted aralkyi-, optionally substituted heteroaiyl-, or optionally 
substituted hetero-aralkyi-, 

including single stereoisomers and ihixtures of stereoisomers; 

a phamaceiitically acceptable salt of a cdmpoiind of Fom 

a phannaceutically acceptable solvate of a compomd of Formula I; 

or.a pharqiaceutically acceptable solvate of a phannaceutically acceptable salt 
of a compound ofFomaulaL In a particular embodiment, tiie stereogemc cent^ to 
which R2 and Ra- are attached is of the R configuration. 

Nomenclature 

[0048] The compounds of Fpimula I can be named and nximb^ 

manna: (e.g., using AutoNom version 2.1 in ISIS-DRAW or ChemDraw) desoibed 

below. For example, die compound: . 




i.e., the compound according to Fonnul^i I where W, % and Z are C, T and T are 
absent, Ri is benzyl, Ri is propyl (specifioally, i -propyl), Rr is hydrogen; Ri2 is 
C(0)R3; R3 is p-tol)i; R4 is 3-aminopropyl; R5, R6, and R« are hydrogen; and R7 is 
chloro can be named Nr(3-aininb-propyl)-N-[l-(3-benzyl-7-chloro^oxo-4H- 
tMochromen-2-yl)-2-metiiyl-propyl]-4-methyl-benzanM 

Synthetic Reaction Parameters 

[0049] * The compounds of Formula I can be prepared by following the 

procedures described with refeirence to the Reaction Schemes below. 

[0050] Unless specified otherwise, the tenns "solvent", "inert organic solyent" 
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or "inert solvent" mean a solvent ihCTt under flie conditions of tihe reaction being 
desaibedin conjunction therewith [including, for example, benzene, toluene, 
acetonitiile, tetrahydrofuran.OTHF'0/dime&^^ 

methylene chloride (or dichloromethane), diethyl ether, methanplj pyridine and the 
like]. Unless specified to the contrary, the solvents used in the reactions of the present, 
invention are inert organic solvents. 

[0051] The term "q.s." means adding a quantity suflBcient to achieve a stiated 

function, e.g., to. bring a.solution to the desired volume (i.e., 100%). 
[0052] In general, ^ters of carboxylic acids may be prepared by conventional 

esterification procedures, for example alkyl esters may be prepared by tr^ting the 
required activated carboxylic acid with the ^proprmte alkanol, generally und^ acidic 
cohdtions. Likewise/^xudes may be prepared u^ 

procedures, for example amides may be prepared by treating an activated carboxylic 
acid with the appropriate amine. Alt^mtively, a lower-alkyl ester such as a niethyl 
ester of the acid may be treated with an amine to provide the required anodde, 
optionally in presence of trimethylalluminium following the procedu^ described in 
Tetrahedron Lett 48, 4171-4173, (1977). Carboxyl groups may be protected as alkyl 
esters, for example methyl esters, wiiich esters may be prepared and removed using 
conventional procedures, one convenient method for converting carbomethoxy to 
carboxyl is to use aqueous lithium hydroxide. 

[0053] The salts and solvates of the compounds mentioned herein may as 

required be produced by methods conventional in the art. For example, if an inventive 
compound is aii acid, a desired base addition salt can be prepared by treatment of the 
free acid with an inorganic or qrg^c base, sudx as an am^le (primaiy^ secondary, or 
terti£iry); an alkali metal or alkaline earth metal hydroxide; or the Uke. Illustrative 
examples of suitable salts include organic salts derived fiom amino adds such as . 
glycine and arginine; ammonia; primary, secondary, and tertiary amines; such as 
ethyienediamine, and cyclic amines, such as cycloHexylamine, piperidine, morpholine, 
and piperazine; as well as inorganic salts derived bom sodium, calcium, potassium; 
magnesium, manjganese, iron, copper, dnc, aluminum, and lithiiun. 
[0054] . If a comppxmd is a base, a desired acid addition salt may be prepared 

by any suitable method known in the art, including treatment of the fiiee base with an 
inorganic acid, such as hydrochloric acid, hydrobromic a.cid, sul&ric acid, nitric acid, 
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phosphoric acid, and the like, or with an organic acid, such as acetic acid, maleic acid, 
succinic acid, mandeUc acid, ftmaric acid, malonic acid, pyruvic acid, oxalic acid, 
glycolic acid, salicylic acid, pyranosidyl acid, such as glucuronic acid or galacturonic 
acid, alpha-hydroxy acid, such as citric acid or tartaric acid, amino acid, such as 
aspartic acid or glutamic acid, aromatic acid, such as benzoic acid or ciniiamic acid, 
sulfonic acid, such as p-toluenesulfonic acid, meftanesulfonic acid, ethanesulfonic 
acid, or the like; 

[0055] Isolation and purification of the compounds and intermediates 

described herein can be effected, if desired, by any suitable separation or purification 
procedure such as, for example, filtration, extraction, crystallization, column 
chromatography, thm-layer chromatography or thick-layer chromatography, or a 
combination of these procedures. Specific illustrations of suitable separation and 
isolation procedures can be had by reference to the examples hereinbelow. However, 
other ^liivaleht separatioii or isolation procedures can, of course, also be used. 

Synthesis of the Compounds of Formula I 

[0056] The compounds ofFormula I can be prepared by foUowing the 

procedures described with reference to the Reaction Schemes below. 

Brief Description Of Reaction Schemes 

[00571 Reaction Scheme 1 illustrates a synthesis of compounds of formula 

1 13, an iatermediate in the synthesis of compounds of Formula L 
[0058] Reactioh Scheme 2 illustrates a isynthesis of compounds of Formula I 

A^drein Ri2 is -C(0)R3. 

(0059} Reaction Scheme 3 illustrates a synthesis of compounds of Formtda I 

ydierdn R7 is -OR 

[0060] Reaction Scheme 4 iUustrates a synthesis of compou^ 

wherein R7 is -OCH3. 

[0061] Reactioh Scheme 5 illustrates a synthesis of compounds of Formula I 

wlierein R12 is -S02R3a. 

[0062] Realction Scheme 6 illxistrates a synthesis of compoimds ofFormula L 

[0063] Reaction Scheme 7 illustrateis a synthesis of compounds of Formula I 
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vAerein Rn together witi R4 and the nitrogea to ^ch they are bound, fonn an 
optionally substituted imidazolyl. 

[0064] Reaction Scheme 8 illustrates another synthesis of compounds of 

Formula I wherein R12 together with R4 and the nitrogen to which they are bound, 
form an optionally substituted imidazolyl 

[0065] Reaction iScheme 9 illustrates, a synthesis of compounds of Formula I 

\i\4ierein R12 together with R4 and the nitrogen to yfbich they are bound, form an 
optionally substituted imidazolinyt 

[0066] Reaction Scheme 10 illiistrates a ^ecbnd synthesis of compounds of 

Formula I wherem R12 together with R4 and the nitrogen to which fliey are bound, 
form an optionally substituted imidaz6}inyl. 

[0067] Reaction Scheme 1 1 illustrates a synthesis of compoimds of Formula I 

wherein R12 is -C(0)R3 Mdiereiii R3 is -ORis- 

[0068] Reaction Scheme 12 illustrates a synthesis of compounds of Formula I 

wherein R12 is -<:J(0)R3 viierem R^3 is --NHR 

[0069] Reaction Scheme 1 3 illustrates a synthesis of compoimds of Formula I. 

wherein Rn together with R4 and the nitrogen to which they are bound,, form an 
Optionally substituted diazepinone, 

[0070] Reaction Scheme 1 4 illustrates a synthesis of compounds of Formula I 

wherein R12 together with R4 and the nitrogen to which they are bound, form an 
optionally substituted diazepinone. 

[0071] Reaction Scheme i 5 illustrates a synthesis of compouiids of Formula I 

wherein R12 together with R4 and the nitrogen to which tiiey are bound, form an 
. dptioiiaUy substituted piperaizme ]^ 

Starting Materials 

[0072] The optionally substituted compounds of Formula 101 are 

commercially available, e.g„ from Aldrich Chernical Company, Milwaukee, WI. 
Other reactants are.likewise commercially available or may be reatfily prepared by 
those skilled in the art using commonly employed synthetic methodology. See, also, 
PCT WO 03/39460, WO 03/49678, WO 03/50122, WO 03/49527, WO 0349679, WO 
03/50064, each of which is incorporated herein by reference for all purposes. 
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111 




Preparation of Compounds of Formula 103 

[0073] Refeirhig to Reaction Scheme 1, Step l,^^^,JV^4imethylhyd^oxylam^ 

hydrochloride (preferably about 1.2 equivalents) is added to a 0 solution of a 
compound of Formula 101 and a base such as triethylainine in a nonpblar, aprbtic 
solvent such as CH2Ci2. After about 15 minutes, the product, a compound of Formula 
103, is isolated and used without 

Preplaratioii of Compounds of Formula 105 

[00741 Referring to Reaction Scheme 1, Step 2, a compound of the formula 

RiCH2Br (about 1.2 equivalents), magnesium turnings and a nonpolar, orotic solvent 
such as THF are mixed at about room temperature under, an inert atmosphere. Aft^ 
rlO minutes the reaction inixture begins to exotiienn and the reaction mixture is 
allowied to progress to reflux. After 1.5 hour, the Grignard reaction is complete and 
tiie solution is cooled to room tempierature. 

[0075] . A solution oif a compound of Formula 103 and a iioi5)olarj aprotic 
solvent, such as THF, is added via cannula to the solution of the Grigpard reagent 
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prepared above. The temperature is monitored by internal thermometer and was not 
allowed to exceed '-40°C. After about 3 hours at room temperature, the product, a 
compound of Formula 105, is isolated and purified. 

Preparation of Gompoimds of Formula 1D7 

[0076] : . Referring to Reaction Schi^e 1, St^ 3, a base, such as sodium 
hydride is added to a room temperature solution of about an equival^t of a- 
toluenetiiipl in a polar, aprotic solvent such as DMF. After about. 30 minutes, a 
compound of Formxila 1 OS is added in one portiort After about 1 hour at room 
temperature, the product, a congipound of Formula 107, is isolated and used without 
fiirther purification. 

Preparation of Compounds of Formula 109 

[0077] Referring to Reaction Scheme 1 , Step 4, aluminum trichloride (about 

2.75 equivalents) is added to a room temperature solution of a compound of formula 
107 in a noripolar, aprotic solvent such as toluene. After about one hour at room 
temperature, the product, a coinpound of Formula 109, is isolated and purified. 

Preparation of Compounds of Formula 111 

[0078] Referring to Reaction Scheme 1, Step 5, a strong base, such as lithium 

bis(trimethylsiiyl)amide (preferably about 1.0 M in THF and more preferably more 
than about 4 eqviivalents) is added to a ~78**C solxitibn of a compound of Formula 109 
in a notipolar, aprotic isolyent such as THF. After the addition was complete the 
resulting siolutibn is maintained atr-78^C for abiout 1 hour« The leactibn solution is 
then wamied to 0**C for aboiit 2 hours. The reaction solution is Ihen cooled to -78*'C. 
A solution of acid fluoride of the Formula F-(CO)-R-C(R2)(R20-T'-(NHPG) and a 
nonpolar, aprotic solvent such as THF is added drop-wise via syringe to the reaction 
solution. After about 15 minutes.at ~78°C, the reaction solution is warmed to room 
temperature. After about 2 hours, the product, a compound of Formula 1 1 1, is isolated 
and used without fiirther piuification. 

Preparation of Compouiids of Formula 113. 
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[0079] Refeirmg to Reaction Scheme 1, Step 6> a solution of a compdioiid: of 

Formula 1 1 1 and 30% HBr in AcOH is maintained at room tenq}d:atute for about one 
hour. Tie product, a compound oF Formula 113, is isolated and purified 

Reaction Scheme 2 



113 



203 




Preparation of Formula 203 

[0080] Referring to Reaction Scheme 2, Step 1, to a solution of acompomid of 

Formula 1 1 3 is added successively a slight excess (preferably about 1 .2 equivalents) 
of an aldehyde comprising R^* (i.e:, a compound having the formula R4'CH0 where 
R4CH2T is equivalent to R4 and R4 is as described above or is a protected precursor to 
such a siibstituent, e.g., (3-oxo-propyl)-carbamic acid tert-hntyl ester) and a reducing . 
agent such as sodium triacetoxyborohydridie. The resulting mixture is stirred for 
several houts. The product, a conopound of Formula 203 is isolated and purified. 
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Preparatioa of Formula 205 

[0081] Referring to Reaction Scheme 2, Step 2, to a solution of a compound of 

Foimula 203 and an andne base such as diisopropylefhylamine in a nonpoiar, orotic 
isolvent such as dichloromethane is added an R3 acyl chloride (such as Cl-C(0)-R3 
where R3 is as described above). The resulting solution is stirred under nitrogen at 
room teniperaturefot several hours. The product, a compound of Formula 205 is 
isolated arid purified. 

[0082] . Optionally, any protecting groups on compoiinds of Formula 205 are 
thenreinoyed. For exaii^le, if R4 comprises a protected aniirie\^erein the prot^ 
g^oup is a Boc group, the Boc groiq) can be removed by treatindit of the compound of 
Formula 205 with an acid such as trifluoroacetic acid in a nonpoiar, aprotic solvent 
such as dichioromethahe, while maintaining the reafction at about room temperattire. 
The reaction is monitored e.g., by TLC. Upon completion, the product,, the free 
amine, is isolated and piirified, . 

Reaction Scheme 3 
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Preparation pf Compounds of Formula 303 

[0083] Referring to Reaction Scheme 3, Step 1, to a solution of a compound of 

Formula 301 in a noiipolar, aprotic solvent such as DMF is added NaH, The resulting 
solution was stirred at 45**C for about 5 minutes, then.allyl alcohol (about 1 .4 
equivalents) is added via pipette. The resulting solution is stirred at 45°C for about 12 
hotirs and then cooled to room temperature. The product, a compoimd of Formula 
303, is isolated and used without further purification. 

Preparation of Compounds of Formula 305 

[0084] Referring to Reaction Scheme 3, Step 2, to a room temperature 

soliition of a compoimd of Formula 303, in an £^rotic solvent such as acetpnitrile, is 
added morpholine followed by Pd(PPh3)4. The resulting solution is stirred for S about 
minutes. Tlie product, a compound of Formula 305, is isolated and purified. ^ 

SLeaction Scheme 4 
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[0085] Refemng to Reaction Scheme 4, a compound of Formula 401 is 

dissolved in 0.5 M sodium methoxide in methanol and heated to about 70°C. The 
temperature is maintamed at about 70*'G for about 12 hoxjrs and then cooled to rooih 
temperature. The product, a compound of Formula 403, is isolated and purified. 

Reaction Scheme 5 




[0086] Referring to Reaction Scheme 5, to a solution ofa compound of 

Formula 203. and an amine base such as diisopropylethylamine in a nonpolar, aprotic 
solvent such as dichlprometfaane is added a compound having the formula 
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Cl^(0)2-R3a or 0-(S(0)2-R3fi)2 ^ere Raa is as described above. The resulting 
solution is stiirred under nitrogen at room temperature for several hours. The product, 
a compound of Formula 503 is isolated and purified. 



Reaction Scheme 6 . 




[0087] . Referring to Reaction Scheme 6, to a soliition of a compound of 
Formula 203 and an anune base such as diisopropylethylamine in a nonpolar, ai>rofic 
solvent such as dichloromethane is added a compound having .the formula X- Rn 
where R12 is as described above and X is Br or CI. The resulting solidion is.stirred 
under nitrogen at room temperature or with heat for seva:al hours. The product,.a 
conipound of Fprmida 603 is isolated and purified 



. Reaction Scheme 7 
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705 




T 

707 




Preparation of Formula 703 

[0088] Referring to Reaction Scheme 7, Step 1, to an pptidnally substitutefd 

compound of Formula 113 dissolved in a polar, aprotic solvent (such as DMF) iri the 
presence of a base (such as potassium carboiiate) is added one equivalent o^ 
optionally substituted suitably protected aldehyde vdidjein such aldehyde fiirdier 
comprises a leaving group, preferably, a halide. The soludpn is heated at reflux, 
inonitoring completion of the reaction (e.g., by TLC), The reaction mixture is cooled 
and the corresponding, optionally substituted compound pif Formula 703 is isolated 
and purified. 

Preparation of Formula 705 

[0089] Referring to Reaction Scheme 7, Step 2, to an cptionally substituted 

compound of Formula 703 in an inert solvent (such as dichloroniethane) m the 
presence of about 1.5 molar equivalents of an amine base (such as triethylamine) is 
added about 1.5 molar equivalents of an R9 acid chloride, such as, Cl-C(0)-R9, where 
R9 is as described above. The rej^tion takes place, with stirring, 
overapmodof4to24hours. Completion is monitored, e.g., by TLC. The 
corresponding compound of Fonnula.705 is isolated arid purified. 

Preparation of Formula 707 

[0090] Referring to Reaction Scheme 7, Step 3, a solution of a compound of 

-31- 



wo 2004/0240S6 



PCT/US2003/028696 



Formula 805 and an excess of ammonium acetate in acetic add is heated at reflux for 
M hours. Completion is monitored, e.g., by TLC, The corresponding compound of 
Formula 707 is isolated and purified. 



Reactipn Scheme 8 
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Preparation of Formula 803 

[0091] Referring to Reaction Sch^e 8, Step 1 , a suspension of a compound 

of Fonnula 113, an alpha-haloketbne reagent of the Formvila Ri3<CO)CH2X wherein 
X is a halide and Rn* is as desoibed herein, and aboiit an equivalent of a base, such as 
potassium catbonate in a polar, £^ro1ic solvent sue 

temperatui^. The reaction is diluted wilfa water and the resulting solid, a compound of 
Fonnula 803, is used in the subsequent step without further purification. 

Preparation of Formula 805 

[0092] Referring to Reaction Scheme 8, Step 2, a solution of the compound of 

Formula 803, about m equivalentof an inine base, such as triethylamine and abput 
an equivalent of an acid chloride (such as a compound of Formula Rp-COei) in an , 
organic solvent such as methylene chloiide is stkred at room temperature for several 
hours. .Compl€^onismoiutored, e.g.,byTLC. The corresponding complound of 
Fonnula 805 is isolated and purified. 

Preparation of Formula 807 

[0093] Referring to Reaction Sch^e 8, Step 3, a solution of a conq)o:und of 

Formula 805 and an excess of anunbnium acetate id acetic acid is heated at reflux 
. using a Dean-Stark trap and condenser. . Completion is monitored, e.g., by TLC. The 
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corresponding comi)oiind of Forinvila 807 is.isolated and purified 
[0094] Optionally, v/b&h Rio comprises a phthalimide protecting grdiq), the 

protjeicting group is removed as follows, A solution of a compound of Formula 907 
and an excess of anhydrous hydrazine in apolar, protic solvent such as ethanbl is 
heated at reflux. The reaction is copied to about S^C and aiiy pnwjipitate is filtered off. 
The filtrate is concentrated.in vacuo and purified to yield the coirei^nding fi^ee 
amine. One of skiU in the art wiU^pieciate that other c^^ 
remove other protecting groiq)s. 

Reaction Scheme 9 




Rio ' ^^cf 

NHPG 
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Preparation of Formula 903 

(009S1 Refesning to Reaction Scheme 9, Step 1, reductive amination df amines 

of Formula 113 with an optionally substituted, aldehyde-containing carbamic acid 
ester gives urethane intermediates. Removal of tiie Boc protectmg group fteiishes an 
amine of Formula 905. 

[0096] More specifically, to a solution of a compound of Formula 113 and an 

equivalent of a suitably protected aldehyde (Seki et. ql Chem. Pharm. Bull 1996, 44, 
2061) in dichloromethane is added a slight excess of a reducing agent, such as sodium 
triacetoxyborohydfide. The resdtant cloudy mixture is maintained at ambient 
temperature. Completion is mbriitored, e g,, by TLG. The corresponding compound 
of Fpnnula 903 is isolated md used in tiie s^^ 

Preparation of Formula 90S 

100971 Referring to Reaction Scheme 9, Step 2, to a solution of a compound of 

Formula 903 in a nonpolar, aprotic solvent such as dichloromethane is added a strong 
acid such as trifluoroacetic acid! The resultant solution is maintained at ainbient 
temperature overnight and cbiicentraled under reduced p The residue is 

isolated to give a compound of Formula 905 which ms used in tiie subsequmt st^ 
vdthout purification. 
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Preparation of Formula 907 

[0098] Referring to Reaction Scheme 9, IStep 3, to a solution of a compoimd of 

Formula 1 005 in a nonpolar, aprotic solvent such as dichloit)methane is added an 
excess, preferably about two equivalents of an amine base such as 
followed by about an equivalent or slight excess of an acid chloride. The resultant 
solution is stirred at ambient tenq)erature for about 3 hours. Completion is monitored, 
e.g., by TLC. The coiresponding compound of Formula 907 is isolated and purified. 

Preparation of Formula 909 

[00991 Referring to Reaction Scheme 9, Step 4, a solution of a compound of 

Formula 907 in an excess of phosphorus oxychloride is heated at reflux. After 8 
hours, the reaction mbcture is allowed to cool to ambient temp^ture and 
concentrated imder reduced pr^sure. the corresponding compound of Foimula 909 
is isolated and purified. 



Reaction Scheme 10 



905 
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Preparation of Formula 1009 

[00100] As an alternative to Steps 3 and 4 of Reaction Scheme 9, acyiation of 
primary amines of Formula 905, foilo\y^ by acetic acid mediated cyclization, can 
proceed without isolation of the intermediate amides to proyide. the target conq)Ound 
of Formula 909. This route is shown ia Reaction Scheme 1^^ 
[00101] More specifically, to a solutidn of a compound of Formula 905 in a 
nonppiar, aprotic solvent such as dichlorometfaane is added an excess, preferably 
about two equivalents of aii amine base, such as trietfaylamine, followed by. about, an . 
equivalent of an acid chloride. The resultant solution ik stirred at ambient temperature 
for 2 hours, then evaporated under reduced pressure. . Ihe resultant sohd is treated 
with glacial acetic acid, then the resultant suspension is heated at reflux for about 48 
hours. The reaction is cobled to simbient temperature then evaporated und^ reduced 
pressure. The corresponding compound of Formula 909 is isolated and purified 



Reaction Scheme 11 




[60102] Referring to Reaction Scheme 1 1, a compound of Formula 203 is 
reacted with a slight excess of a compound of the forniula Ri50(CO)Cl in the 
presence of a base such as triethylamine in a nonpolar; aprotic solvent such ais . 
dichloromethane. The product, a compoimd of Formula .1 103 is isolated and purified. 



Reaction Scheme 12 
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[00103] Referring to Reaction Scheme 12, a compound of Fonnula 1203 is 
treated with a slight excess of an isocyianate Ri7-N=C=0 in the presence of a base, 
such as triethyiamine, in a rionpolar, aptotic solvent, such as dichldromethane. The . 
product, a compound of Formula 1203, is isolated and purified. 

Reaction Scheme 13 
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[00104] Refeiring to Reaction Scheme 13, reductive amination of the primary 
amino groiqp in compounds of Formula 1 13 with (2-oxo-ethyl)-caibamic add tert- 
butyl ester gave the conesponding second|aiy amine. Acylation with aoryloyl chlprid^ 
followed by dq)rotection of the tertiaxy amine and base mediated cyclisation gave the 
desired diazepanqnes. If desired, fiiriher iunctionalization of the basic amine could be 
accomplished mder conditions weU known to those skUl 



Reaction Scheme 14 
-40.- 
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i405 Step 4 




Re 

1407 



[00105] . Referring to Reaction Scheme 14, reductive aminatipn of the primary 
amino gcoup in compounds of Formula 1 13 with (2-oxo-ethyl)-car]bamic acid tert- 
butyl ester gave the corresponding secondary amine. Acyiatibn with chloropivaloyl 
chloride followed by deprotection of the tertiary amide and base mediated.eyclisation 
gave the desired diazepanones. If desired, further functionali2ation of the basic amine 
could be accomplished under conditions weU known to those s^^ 

Reiaction Scheme 15 




[00106] Refeniog to Reabtion Scheme 15, a compound of Formula 1501, one^ 
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half molar equivalent of an optionally substituted piperazine or diazepam (as shown 
above, where R32 is as described herein) and an excess of potassium carbonate are 
combined in an organic solvent (e.g., acetbnitrile). The reaction takes place und^ a 
nitrogen atmosphere at elevated temperature (e.g., lOO^'C) over a period of 8 hours^ 
followed at a somev^diat lower tempeiature (e.g., 60**C) for a period of 5 days. TTie 
product^ a compound of Formula 1 503, is isolated and purified. 
[00107] Optionally, in the eyent that R32 is am amine protecting group, such as 
Boc, it may be removed by for example treatment with a 95/5 mixture of TFA/water 
followed by stirring at room temperature for 1 hour. The product, a compound of 
Formula 1503 wherein R32 is hydrogen, can be isolated and purified If desired, 
fiu:ther functionalization of the basic amine could be accon4)lished under conditions 
well known to those skilled in the art 

Processes and Last Steps " 
[00108] A compound of Formula I is optionally contacted with a 
pharmaceutically acceptable acid or base to fomi the corresponding acid or base 
addition salt. 

[00109] A pharmaceutically acceptable acid addition salt of a compound of 
Formula ! is optionally cont^ted with a bajse to forin the corresponding fi:ee basQ .of 
Formula I. 

[00110] A pbannaceutically acceptable base addition salt of a cpmpoi^ 
Formula I is optionally cdntaqted with an acid to foiin the conesponding .fi:ee acid of 
Formula I. 

Particular Embodiments of Gompounds of the Invention 
W,X;Y,audZ 

[00111] When considmng the compounds of Formula I, in one embodiment, 
W, X, Y and Z are indepehdenfly chosen from -0= and -N= In anotiier embodiment, 
the rmg incorporating W, X, Y, and optionally Z is an optionally substituted pyridinyl"- 
, pyrinudmyl-, pyrazolyl-, tiiiazolji-, or oxazolyl ring-. In another embodiment W, X, 
YandZare-C=. 

[00112] The dashed lines in the structure depict, optional double bonds. 
Accordingly, in a particular embodiment, the ring comprising W, X, Y, and optionally 

.43- 



wo 2004/024086 



PCTAJS2003/028696 



Z is an optionally substituted aromatic or optionally substituted heteroaiomadc ring. 
In another embodiment, &e ring is not aroniatic or heteroaromfd 

TandT' 

[00113] When considering the compounds of Fonhula I, T is optionally 
substituted alkylene, -C(0)^, or is a covalent bond (Le., is absent); and T' is optionally 
substituted alkylene, -^0(0)-, or is absent In one embodiment, one of T and T' is 
absent (Le:, is a covalent bond) and the other is optionally substituted alkylene 
(especially optionally substituted melliylene). In another embodiment, both are 
absent 

Ri. 

[00114] When considering the compounds of Fonnula I, in a particular 
embodiment, Ri is selected ftom hydrogen, optionally substituted CirC4 alkyl,, 
optionally substituted phenyl-Ci-e4-alkyl-, optionally substituted heteroaryl- C1-C4- 
eHkyl'y optionally substituted naphthalenylmefhyl, optionally substituted phenyl, of . 
naphthyl (especially, optionally substituted aryl and optionally substituted aryl-Ci-C4- 
alkyl-). In a more particular embodiment Ri is selected from hydrogen, optionally 
substituted C1-C4 aUg^l, optionally substituted phenyl-Ci-Q-alkyl-, optionally 
substituted naphthalenylmethyl, optionally substituted phenyl, and naphtiiyl. More 
particularly, Ri is optionally substituted phenyi-Ci-G4-alkyl- or optionally substituted 
heteroaryl-Ci-^Cralkyi-. 

[00115] In a most particular embodiment Ri is naphthyl, phenyl, bromophenyl, 
cMor6phen}di metiioxyphenyl, ethoxyphen^ 

chorofludrophenyl, me^ etiiylphenyl, phenetfayl,.ben2yl, chlorobenzyl, 

naeihylbenzyl, methoxyben^ cyahobenz^, hydroxyben2yl, dichlbrobenz^, 
dimethoxybenzjd, or n^hthalen^ethyL More particularly, R\ is benzyl, 
cyanobenzyl, methoxybenzyl^ or lu^hthialenylmethyl. Most particularly, Ri is benzyl. 

R2 

[00116] When considering the compounds of Formula I and as Avill be 

appreciated by those skiUed in tiie ait, the compounds described he^ 

potentially chiral center at the cari>oh to which R2 and Ry are attadied. The R2 and Kx 
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groups may be the same or different; if different, the compound is chiral (i.e,, has a 
stereogenic; center). When R2 and Ry are different, in particular embodiments is 
hydrogen and R2 is other than hydrogen. The invention contemplates the use of pure 
enantiomers and mixtures of enantiomers, including facemic mixtures, although the 
use of a substantiially optically pure ^iantiomer \vill generally be preferred. The term 
^Wbstantially optically pure" or "enantiomerically pure" means haying at least about 
95% of the described enantiomer with no single impurity greater flian about 1% and . 
particularly, at least about 97.5% enantiomeric excess. In at particular embodiment, 
the stereogenic center to yMch R2 and R2* are attached is of the R coiifigufation. 
[00117] In one embodiment, Ra is optionally substituted C1-C4 alkyl, and R^* is 
hydrogen or optionally substituted Cx-^^k alkyl. More particularly, kr is hydrogen and 
R2 is optionally substituted C1-C4 alkyl. In a most particiilar embodiment R2 is chosen 
;from methyl, ethyl, propyl {particularly, c-propyl or i-propyl), butyl (particularly, t- 
butyl), methylthioethyl, methylihioinLethyl, aminobutyl, (CBZ)ammobutyl, 
cyclohexylmethyl, benzyloxymethyl/methylsulJtoylettiyl, methylsulfi^ and 
hydroxymethyl, and R2» is hydrogen. Especially preferred is when R^vis hydrogen and 
R2 is ethyl or propyl (particularly, c-propyl or i-propyl). More particularly, R2 is i- 
propyl More preferred is the embodiment wherein the stereogenic center to which R2. 
and Rr is attached is of the R configuratiorL 
[00118] In another embodiment, both R2 and Ra' are hydrogen. 

R2 t^k^ii togctlier wit h R4 

[00119] In miotiier embodiment, Wand R4 taken together form a 5- to 12- 
membered ring ^duch optiionaUy incorporates fionoi one to two additional heterpatoms, 
selected from N, O, andS in the heterocycleringandnmy optibnaUy^ 
one or more of the follbwiiig ^iq)s: hydroxyl, halogen (particularly ^hlbro and 
jQubro), optionaUy substituted C1-C4 alkyl- (paitic^^ 

(particularly methoxy), cyano, amino, substituted amino,.oxo, or carbamyl; ami R2' is 
as defined above. In a particular embodiment, R4 is Ci-C4 alkji- tiiat is optionally 
substituted with an 6x0 group. 

[00120] In a particular embodiment, R2 and R4 taken together.form an 
optionally substituted ring of the formula: 
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wherein R41 and Rn* are independently chosen from hydrogen, alkyl, aryl, arallqfl, 
heteroaiyl, substituted alkyU substituted aiyV substituted aialkyl, and substituted 
heteroaryl; m is 0, 1 , 2, or 3; and T, T*, R12, and R2' are as defined abpve. In a more 
particular embodiment, R41 is hydrogen. In another particular embodiment, both R4i.and 
R4i> are hydrogen. In anpiher embodiment, Rn is optionally substituted aralkyl 
(especially beh2yl) or optionally substituted acyl (especiiaUy |>-methyl-=-baazoyi). See, ^:g., 
USSN 60/414,756, v^ch is incorporated herein by teference for all purposes. 
[00121] In another embedment, R2 and Ritakm together forin^ 
substituted ring of the formulat . 



wherein R12, R2S T, and T' are as defined above; R51 and R^v are independently 
chosen from hydrogen, alkyi, aryl, aralkyl, heteroaryl, substituted alkyl, substituted 
aiyl, substituted aralkyl and substituted heteroaiyl; U is a. covalent bond, CR'R" or 
NR'"; R* and R" are mdepend^tly chosen from hydrogen; hydroxy, amino, optionally 
substituted aryl, optionally substituted alkylamino, optionally substituted alkyl and 
optionally substituted alkoxy; and R'" is chosen from hydrogen, optionally substituted 
allqrl, optionally substituted aryl, optionally substituted arallgrl, optionally stibstituted 
heteroaiyl, and optionally substituted heteroaralfcyl^ provided that U is not a covalent 
bond when T' is absent . 

[00122] In a particular embodiment, Rsi is hydtogen or optionally substituted 
lower alkyl; more particularly, Rs I is hydrpgeiL In mother embodiment, Rsr is 
hydrogen or optionally substituted lower allgi; more particularly^ Rsv is hydrogen. 
[00123] In one enibodiment, R12 is optionally substituted ar5d or optioiially 
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substituted aralkyl; more particularly, R12 is optionally substituted phenyl, benzyl or 
methjd-benzyl (especially, benzyl or methyl-benzyl). In another embodirnent, R12 is 
C(0)R3 and R3 is optionally substituted aryi or optionally substituted aralkyl. 
[00124] In one embodiment, U is CR'R" where R* and/or R" are hydrogen, hi 
anottier enibodiment, U is MR'" where R"' is hydrogen or optionally substituted alkyl. 
More particularly, R'" is hydrogen or optionally substituted amino-lower alkyl. See, 
e.g., USSN .60/398,224, which is incorporated herein by reference for all purposes. 

R12 

(00125] hi one embodiment, Ru is chosen from Ci-Ci3alk3i; s^^ 

alkyl; phenyl; naphthyl; phenyl substituted wifli halo, lower alkyl, lower alkoxy, nitro, 

methylenedioxy, or trifluorometh^; biphenjdyl, benzyl and heterdcyclyL More 

^ pariicidarly, R12 is chosen i&om substituted phen]^, heterocyclyl and naphthyl. Most 
partioidarly, Rii is chosen from halbphenjd, pplyhalophehyl, tolyl, dhnethylphenyl, 
naethoxyphenyl, dimethoxyphenyl, cyanophenyl, trifluoromethsdphenyl, 
trifluoronielhoxyphenyl, bis(trifluoromethyl)phenyl, carboxyphenyl, t-butylphenyi^ 

. methoxycarbonylphenyl, piperidinyl and naphthyl. 

R3 Groups When R12 is -<:(0)R3 

[00126] When considering the compounds of Fonnula I wherein R12 is - 
C(0)R3, in a particular embodiment R3 is selected from optionally substituted Ci-Cg 
alkyl, optionally substituted aryl-Ci-C4^alkyl-, optionally substituted heteroaiyl-Ci-<24- 
alkyl-, optionally substituted beteroaryl, optionally substituted aryl, R15Q- and Riy- 
NH-, R\5 is chosen from optionally substituted Ci-Jeg * alkyl and optioiially substituted 
^]^, and Ri7 is chosen from hydrogen, optionally substituted C^-X^s alkyi and 
pptibnally substituted ajyL Particular R3 are optionally substituted Ci-C« alkyl (e,g., 
Ci-Cg alkyl substituted with lower-alkpxy), optionally substituted heteroaryl, and 
optionally substituted aryt 

[00127] hi a more particular embodiment, v/hen R3 is not R17NH- or R15O-, R3 
is chosen from phenyl; phen^ substituted with one or more of the following 
substituents: halo, C1-C4 alkyl, C1-C4 alkyl substituted with.hydroxy (e.g., 
hydroxymethyl), GrC4 alkoxy, CrC4 alkyl substituted ivith Ci-C4 alkoxy, nitro, 
formyl, carboxy, cyano, metiiylenedioxy, ethylenedioxy, acyl (e.g., acetyl), -N-acyl 



wo 2004/024086 



PCT/DS2003/028696 



(e.g., N-acetyi) or trifluorpmethyl; ben^l; phenoxymethyl-; halophenoxymethylT; 
phenylvinyl-; heteroarylr; hetoroaryl- substituted with C1-C4 alkyi or C1-C4 alkyi 
substituted wifli halo (e.g., GF3); G1-C4. alkjd substituted with CrC4 alkoxy- and 
benzyloxymethjd-. 

[00128] In a most particular embodiment, when R3 is not R17NH- or R15O-, R3 
is chosen fix)iri phenyl, hdophenyl,. dihalophenyl, cyanophenyl^ 
halo(trifluoromethyl)phenyl, hydroxymethyJphenyl, meflioxyplipDyi* ethoxyphenjrl, 
carfobxyphenyl, ptfaylphenyl, tolyl, methylenedioxyphenyl, efh)denedioxyph^yi, 
methoxycMorophenyl, dihydlx)-ben2X)di6xinyl, m 

trifluorbmethylphenyl, bis(trifluoroijiethyl)phenylbenzyl, fimnyl, CrC4 alkyi 
substituted firanyl, trifluprbmetl^^ allqd substituted 

tnfluoromelhylfuranyi, benzofbranyl, thiophenyl, C1-C4 alkyi substituted thipphenjd, 
benzothiophenyl, benzothiadiazolyl, pyridinyl, indolyl, methylpyridinyl, 
trifluoromethylpyridinyl, pytrolyl, quinolinyl,^ picolinyl, pyrazolyl, C1-C4 alkyl 
substituted pyrazolyl, N-methyl pyrazolyl, C1-C4 alkyl substituted N-methyl 
pyrazolyU C1-C4 alkyl substituted pyrazinyl, CrC4 alkyl substituted isoxazolyl, 
benzoisoxazolyl, morpholiaomethyl, methylthiomethyl, methoxymeliiyl, N-methyl 
imidazolyl, and imidazolyL Yet more particularly, R3 is tdlyl, halophenyl, 
halomethylphenyi, hydroxymethylphenyl; methylenedioxyphenyl, fonnylphenyl or 
cyanophenyl. 

[00129] In a more particular embodiment, w^en R3 is R17NH-, Rn is chosen 
from hydrogen, C1-C4 alkyl; cyclohexyl; phenyl; and phenyl substituted with halo, 
C1-C4 alkyl, Ci-fit aDcoxy.orGi-Q alksdtbio. 

[00130] In a inost partiaiUtr emiwdimeii^ ^^enRs fa R17NH-, Rn^is hydix)gea 
isopropyl, butyl, cyclohexyl^ phenyl, brbmophenyl, dichlorophenj^ meflioxyphjenyl, 
ethylphenyl, tol^ tiifliioromelhyiphenyl or me&ylthi^ 

[00131] In an embodmiOTt, vs^erein R3 is RisOr, R15 is chosen frpp optionally 
substituted Ci^Ig alkyl and optidnaUy substi^ 

Raa Groups when R12 is —S02R3a 

(00132] In one embodiment, when R12 is -SO2R3& Rja is chosen from C1-C13 
aUqrl; phenyl; naphthyl; phenyl substituted with halo^^ alkyl, C1-C4 alkoxy. 
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cyano, nitro, methjdenedioxy, or trifludromethyl; biphpnylyl and heteroarji: More 
particularly, Rsa is chosen fl:om phdiyi substituted with halo, C1-C4 alkjd, C1-C4 
alkoxy, cyaiio, nitro, methylenedioxy, or tdfluorome^yl and naphthyl. 

R4 Groups 

[00133] In a particular embodiment, R4 is chosen from hydrogen^ optionally 
substituted C1-C13 alkyl, optionally substituted aiyl, optionally substituted aiyl-Ci*C4- 
alkyl-, optionally substituted heterocyclyl, and optionally substituted heteroaiyl-Ci-e4- 
aikyl- (especially hydrogen or optionally substituted C\rCn aflql). 
[00134] More particularly, R4 is chosen from hydrogen, C1-C4 alkyl; 
cyclohe3cyt; pheiiyl substitute yidlii hydroxyl, Crd alkoxy or C1-C4 alkji; benzyl; 
heteroarylmethyl-; heteroarylethyl-; heteroaiylpropjd-; and Ri6-alkylene-, wheiein 
!Iii6 is hydroxyl, di(Ci-C4 alkji)aniiino-, (Ci^a alkyl)ammo-, aiaino, Ci-C4 alkoxy-, 
or N-heterocyclyl-, particularly pyrrolidino, piperidino or iniidazolyl. 
[00135] More particularly, R4 is Ri6-alkjdene-, vrfierein R16 is amino, C1-C4 
alkylainino-, di(GrC4 alkyi)amiti6-, C1-C4 alkoxy-, hydroxyl, or N-heterocyclyL 
Particidarly R16 is amino. 

[00136] In a most particular embodiment, R4 is chosen from hydrogen, methyl, 
ethyl, propylj butyl, cyclohexyl, carboxyethyl, carborj^nethyi, methoxyethyl, 
hydroxyethyl, hydrpxypropyl, dimethylaminoethyl, dimethylaminopropyl, 
diethylaniinoethyl, diethylaminopropyi, aminopropyl, methylaminopropyl, 2,2- 
dimethyl-3-(dimethylamiiio)propyi, l-cyclphexyl-4-(diethylamino)butyl, aminoethyl, 
aminobiityi, aminbpeintirl, aminohexyl, aminoethoxyethyl, isbpropylaminppropyl, 
diisopropylaininoethyl, i-metiiyl-4^ 

hydrpxyphenyl, benzyl, metiiojcyph^jd^ mdhyhnethoxyph^yl^ dimetii]4phienyl, fplyl, 
efliylphenjd, (oxop^i»lidinji)piop^,.(methoxy^ 

pyridinyietiiyl, pyridinjimetiiyl, moipholinylethyl inoipholinylpropyl, pip^dinyl, 
azetidinylmethyl^ azetidinylethyl, azetidinylpropyl pynx>lidinyleth]^ 
pyrrolidinylpropyla piperidih^mefhyl, piperidinylethyl, imidazolylpropyl, 
imidazplylethyl, (ethylpyn:oUdin)d)methyl, (methylpyrroUto 
(methylpiperidinyl)propyl, {methyipiperazinyl)propyl, furanylmethyl and indolylethyl. 

[00137] More particularly, R4 is aminoethyl, aminopropyi, aminobutyl, 

-49. 
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aminopentji, axniiiphexyl, methyiaminoethyi, metiiylaminopropyi, methylaminobutyl, 
methylaminopentyl, methylaminohe 

dime&ylaminobutyjd, dimethylaminopentyl, dimethylaminohexyl, ethylaininGethyl, , 
ethylaminopropyl, ethylaminobutyl, ethylainiaopeiityi, ethylaminohexyl, 
diethylaniinoethjd, (Ue&ylamm diethylaminobutyyl, dietfaiylaminopentyl, or 

diethylaiiunohexyl, most parti<mlariy aminop^^ 

Ri2 taken togedier with R4 

[00138] When considering fliecoxnpounds ofFomula I, in 

taken together vAlii R12, and the nitrogen to which they are bound, forni an.optionally . 

substituted S- to 12-membered nitrogen-containing heterocycle,.which optionally. . 

incorporates from one to two additional heteiroatoms, selected fionii N, O, and S in the 

heterocyclering. 

[00139] In a particular.^bodiment, R4 taken together wilh R12 knd the nitrogen 
to vMch they are bounds forms an optionally substituted ixnidazplinyl ring of the 
formula: 




• wheiem 

R9 is chosen from hydiog^ 
substituted at^, optionally substituted aryl-Ci-^-alkyl optionally substituted 
heteioaryl-Ci-<I!4-alkyl optionally substituted aiylrCi-Q-alkoxy optionally 
substituted heteroaryl-Ci-C4-aIkoxy r, optionally substituted heteroaryl-; and R13 and 
Ri3' are independently hydrogen, optionally substituted C\-C^ alkyl, optionally 
. substituted aryl, or optionally substituted aryl-Ci-C4-aikyl - (especially optionally 
substituted aryl). More particularly, R9 is phenyl substituted with Ci-C4-alkyl, CrC4- 
alkoxy-, and/or halo (especially Ci-C4-alkyl and/or halo); phenyl; or benzyl. Yet more . 
particularly, R9 iis tolyl; halophenyl; drhalomethylphenyl. 
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[00140] In a particular embodiment, Rn is hydrogen and R13* is substituted 
CrC4 alkyl. More particularly, R13 is hydrogen and Rn* is aminomethyl, ami^ 
aminopropyl, acetylamino^methyl, acetylaminoethyl, benzyloxycarbonylarnino-methji 
or benzyloxycarbonylaminoretiiyl. See, e.g,, PCT/US03/14787, wfaidi is incorporated 
herein by reference. 

[00141] In another particular embodiment, R12 taken together with R4.f6nns an 
optionally substituted imidazblinyl ring of the formula: 




wherein R9 is chosen from hydrogen, optionally substituted Ci-Cg alkyl, optionally 
substituted aryl, optionally substituted aryl-Ci-C4-alkyl and optionally substituted 
heteroaryl-; and Rio, Rio% Ri4, and Rh' are independently chosen from hydrogen, 
optionally substituted Ci-Cg allcyl, optionally substituted aryl, and optionally 
substituted aryl-Ci-C4-aIkyr More particularly, R9 is methylenedioxyphenyl; 
phenyl; phenyl substituted with Ci-<;;4 aUcyl, C1-C4 alkoxy, and/or halo; or benzyl. In 
a particular embodiment, R9 is meth)ienedioxyphenyl-; phenyl; or phenyl substituted 
with methoxy. Halo and/or methyl (especially halo and/or methyl, including tolyl), 
more particularly mefliyienedipxyphenyl or said substituted phenyls. In aiiother 
particular embodiment^ Rio^ Rib«, Rm*^ and Rm are indq)^d^tiy hydrogen or 
optioiially substituted alk^ (especially Optionally substituted C\rC4 alkyl). More 
. particularly, Rio and Rip; are independently selected from the groiq^ consisting of 
hydrogen or optionally substitided Ci<;4 alkjd (and more particularly, metfa^ or 
aininpalkyl*) £md Ri4* andR^^ 

[00142] . In another embodirhent, R4 taken together with R12 forms aii optionally . 
substituted diazepinone ring of the formula: 
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wherein A and B are each indep^dently chosen from CCR2b)(R2i), N(R22), O or.S, 
Mdierein Rio and R21 are eadi independently selected from H, optionally substituted 
alkyi optionally substituted aiyl and optionally substituted heteroaiyl; and R22 is H, 
optionally substituted alkyl, optionally substituted arallgrl, optionally substituted 
heteroaralkyl, optionally substituted alkylcarboiiyl^ optionally substituted 
arylcarbonyl, optionally substituted heteroaiylcarbonyl; optionally substituted 
aralkylcarbonyl/optioniaUy substituled heterojutdkjdcaibohyl, op^^ siibstituted 
alkoxycarbonyl/optionally substituted aryloxycarbonjdj option^ 
heteroaryloxycarbonyl, optionaUy substituted arajkylo)^^ 
substituted heteroaralfcyloxycarbonyl. In a more particular embodiment, the 
diazepinone ring is further substituted with one or more of the fbliowing groi5)s: 
optionally substituted aikyV optionally substituted aryl, optionally substituted aralkyl, 
optionally substituted heterdaryl, and optionally substituted heteroaralkyl. 
[00143] In yet another embodiment of the compounds of Formula I, one of A or 
B is C(ll2o)(R2i),. wherein R20 and R21 are each independentiy selected fiirom H or . 
C|-Cit dkyl, and the otiier of A or B is N^22X >?Aere R22 is H, C1-C4 alkyl, optionally 
substituted aralkyl, optionally substituted heteroaralkyl, C1-C6 aUc^carbonyl, 
optionally substituted arylcarbonyl, optionally substituted heteroaiylcarto 
optionally substituted ardkylc^ optidnaUy subsitituted het^araUc^ 
C1-C6 alk6xycarb6nyl,.optionMly substituted ar^oxycarbon;^, optionally ^stituted 
heteroaryioxycarbonyl, optionally substitu^ 
Substituted heten)aralkyloxycarl>onyi, i^ere 

heteroaryl gro\q)s or moieties are unsubstituted or substituted with one or more 
substitlxents selected from C1-C4 alkyl, C1-C4 haloalkyl, CrC4 alkoxy, 
CJ-C4 haloalkoxy, amino, C1-C4 alkylamino, di-Ci-C4 alkylamino, carboxy, 
Ci-Ca alkylcarbonyloxy, C1-C4 alkoxycarbonyl, carboxariiido, 
C1-C4 alkylcarboxanudo, aminocarbonyl, CrC4 alkyla^^ 
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di-Ci-C4 alkylamiriocaibonyi, cyano, Ci-Q alkylcarbonyl, halogen, hydibxyi, 
merc^to and nitro. In anoth^ embodiment, A is C(R^2o)(R2i)r where'm R20 and R;ii 
are each H or C1-C4 aikyl, and B is N^l22), ^ere R22 is H, C1-C4 alkyl, aralkyl, 
heteroaralkyl, Ci-Q alkjdcarbonyl, arylcarbonyl, heteroarjicarbonyL In specific 
embodiments of the compoxinds of Formula I, A is CH2, and B is N(R22), where R22 is 
H, methyl, benzyl or acetyl (-C(0)methyl). See, e.g., USSN 60/435,001, which is 
incorporated hereia by reference for all purposes. 

[00144] la another embodiment, R4 taken together with R12 forms ah optionally 
substituted piperazine- or diazepam of the formula: 




R31 and R32.are independently chosen from hydrogen, optionally substituted alkyl, 
optionally substituted aryl, optionally substituted heteroaiyl, optionally substituted 
aralkyl, and optionally substituted heteroaralkyl; and h is 1 or 2. More partictilarly, 
R31 is aryl (especially phenyl), substituted aryl (especially lower alkyl-, lower alkoxy-, 
and/or halo-substituted phenjd), aralkyl (especially benzyl and phen)Avinyl)i 
heteroaralkyl, substituted aralkyl (eispecially substituted ben2yl and substituted 
phenylvinyl), or substituted heteroaraik]^; R32 is hydrpgen; and n is 1. See, e.g., 
USSN 60/404,864/ which is incorp9rated:h 

R5, R^, R7, and R« Groups 

[00145] When corisidering &e compoimds of Formula I, R5,R6,R7 and R« 
independently chosen from hydrogen; acyl; alkyl; alkyl substituted with.alkyl, alkoxy, 
halo, hydroxyl, nitro, cyano, alkylamino, dialkylamiiio, alkylsulfonjd, 
aUcylsulfonamido, alkylthio, carboxyallq^ 

alkylaminocarbonyl- (e.g. mediylaminocarbonyl- or ethylamihocarbonyl-j, di(lower- 
alkyl)aininocarbonyl- (e.g. dimethylaminocarbonyl- or die&ylaiminocarbonyl-), aryl. 
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or heteroaijd; alkoxy; alkoxy substituted with alkyl, acyi, alkoxy, halOj hydroxy!, 
nitro, cyano, dialkjiamino, alkylsulfonyl, alkylsulfonamido, alkyifliio, carboxyallsyl, 
carboxamido, aminbcarbonyt lpwer-£ilkylammo<^ metfajdaminpc^rbonyi- 
or ethylaminocarbpnyl-), di(l6wer-alkyi)ammocaibonyl- {e.g. dimethyiammocarbonyl- 
or diethylaininocarbonyl-), aryl, or heteroaryl; halogen; hydioxyl; rdtro; cyano; amino, 
alkylamino,dialkylanimd; alkylsulfonyl; alkylsulfonamido; alkylthio; aipinocarbonyl; 
axyl; aryl substituted with alkyl, acyi, alkoxy^ 

dialkjiamino, alkylsulfonyl; alkyi^cilfpnamido, alkylthio, carboxyalkyl, carboxanoddp, 
aniinocaibonyl, lower-alkylaminocaibo 

ethylaminbcarbonyl-), (KQowCT-alk^)aminocaibonyl- (e.g. dimethylaminocarbonyl- or 
diethylaminooa^nyl-), aryl, or heterpatyl; heteroaryl; or heteroaiyl substituted wifh 
allgd, acyl, alkoxy, hailo, hydro^^l, nitro^ cy^o, dialkylamino, alkylsulfonyl,. 
alkylsulfdiianiido, alkylthio, caiboxyalkyl, carboxamido, aminocarbohyl, Ibwer- 
alkylaminocarbonyl- (e.g. mejthylamiinocarbonyt or ethylaminocafbonyl-), di(lQwer- 
alkyl)amiaocarbonyl- (e.g. dimethylaminocarbonyl- or diethylaminocarbpnyl-!), aryl, : 
or heteroaryl. 

[00146] More particularly, R5, R^, R7, and Rs are independently chosen from 
hydrogen, amino, alkylamino, hydroxyl, halogen (particularly chloro and fluoro), 
C1-C4 alkyl (particularly methyl), C1-C4 haloalkyl (particul^^ 
C1-C4 alkoxy (particularly methoxy), CrC4 haloalkoxy and cyano. More particularly, 
R5, R^, R7, and Rg are metho^q^, hydrogen, cyaiio, or halo (especially CI, F). Further 
for each of the specific substituents : R5 is aniino, alkylamino, triflupromethyl, 
hydrogen or halo; .R6 is hydrogeso, alkyl (partipulaiy, methyl) or halo; R7 is hydrogen, 
halo, alkyi j^articulaiy, methyl), olkoxy (particularly, tnetiioxy), cyano, or 
trifluorpmediyl; and R« is hydrogeii or halo. Still further are the compounds where 
only one of R5, R6, R7, and Rg is not hydrogen, especially R7. Mote paiticulafly are 
the compounds where R5, R^ and Rg are hydrogen and R7 is ^ano, methoxy or 
halogen (espedally CI, F), 

SattForms 

[00147] Compounds ofthe invention \wllgeneraUy be capable of for^^ 
addition salts Q.e., will comprise a site which reacts witii a pharinaceutically 
acceptable acid to form ah acid addition salt) The present invention includes 
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phamiaceuticaily acceptable acid addition salts of the compounds of Fomxula I. Acid 
addition salts of the present compounds are prepared in a standard manner in a 
suitable solvent from the parent compoxmd and an excess of an acid, such as 
hydrodiloric, hydrobromic, sulfuric, phosphoric, acetic, maleic, succinic or - 
niethanesulfonic. 

[00148] Ihe sdts and/or solvates of the compounds of the Formula I wlu^ 
not phatnmceutically acceptable may be useful as intermediates in the preparation of. 
pharmaceutically acceptable salts and/or solvates of compounds of formula I or the 
conipowds of the formula I themselves, and as such form another aspect of the 
present.invmtion.. 

Particular Subgenus 

[00149] In aparticuliar subgenus of compounds of Fomiida I, 
W,X Y,andZareC; 
T and T' are absent; 

Ri is optionally substituted aryl-Ci-C4ralkyl-, optionally substituted heteroaiyl- 
Ci-C4-alk3d-v or naphthalenylmethyl (especially ben2yl, halobenzyl, methoxylbenzyi, 
cyandbenzyl, or naphthylmethyl); 

R2 is optionally substituted Ci-e4-alkyi" (especially ethyl or propyl); 

Rr is hydrogen; 

Ri2is-C(0)R3; 

R3 is selected from hydrogen, optionally substituted alkyl-, optionally 
substituted araUg^l-, optionally substituted heterparalkyK optionally substituted 
het^oaryls optidnaUy substituted iaryl-, fosp- and RirNH-, wherein Ris is chosen 
from optionally substituted edkyl and optionally substitufesd iaryl and Ri? is chosen 
fi[!bm hydrogen, optibiidly s^ 

lU is chosen 0bni hydrogecL, ojptionaUy s^^^ 
substituted aryl-, optionally substituted aralkyl-, optionally substituted heteroaralkyl-, . 
and optionally substituted heterocyclyl- 

Rs, R^, andR^arehydrog^and . 

R7 is halo, cyariOi methpxy, or hydroxy!. 
More particularly, R4 is Ri6-alkyiene- v^rherein R16 is hydroxy, di(lower alkylamino), 
(lower alkyl)amino, amino, pyiroUdino, piperidino, imidazolji aad morpholino. 
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[001501 In another embodiment, W, X, Y, Z, T, T, Rj ■ R2, R2-, R4, R5, R6> R?, 
and Rs are as defined above; and R12 is hydrogen. 

[OOlSi] In another embodiment, W, X, Y, Z, T, T', Ri. R2, Ra-, Rs, R^, R7, and 
. Rs are as defined above; and Rn taken tog^er with R4 forms an optionally 
substituted iimdazolinyl ring. 

[001521 In another embodiment, W, X, Y, Z, T, T', Ri, R2, Ra-, Rs, R^, R?, and 
R^ are as defined above; and R12 taken together iTvith 
substituted iniidazolyl ring. 

[001531 M mother eDibodimOTt,W,X,Y,Z,T,r^ 

and Rs are as defined above; and R12 is -SOaRsa v^ere Rsa is chosen fix>m substituted 
phenyl and riaphthyL 

[06i54] Aparitfcularcomjk)tmdof1hei^^ 

(3-benzyt7H5hlpro^4-oxo-4H-tUochromen-2-yl)-2-methyl-^ 

benzamide. 

Utility^ Testing and Administration 

GeneralUtility 

[001551 Once made, the compoimds of the inyention find use in a variety of 
applications involving alteration of mitosis. As will be appreciated by those skilled in 
the art, mitosis may be altered in a variety of ways; that is, one can affect mitosis 
either by increasing or deqreasing the activity of a component in the mitotic pathway. 
Stated differently; mitosis may be affected (e.g., disrupted) by disturbing equiUbhuiii, 
either by inhibiting or activating certmn cain|ipnents. Similar approaches may be used 
toaltirarineipsis. . 

[00156] In a pariicidar embodiment^ the coi^ 

inhibit iuitotic spindle fonnatipn, thus pausing prolonged cell cycle arrest in. mitosis. 
By "inhibit" in this context is meant decreasing or interfering with mitotic spindle 
formation or causing mitotic spindle dysfimction; By "mitotic spindle formation" 
herein is ineaht organization of microtubules into bipolar structures by initotic 
. kinesins. By ^-mitotic spindle dysfunction" herein is rheant initotic anest and 
monopolar spindle formation. 

[001571 The compoundis of the invention are useful to bind tq, and/or iphibit the 
activity o^ a mitotic kinesin, KSP.. In one embodiment, the KSP is human KSP, . 
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although the compounds may be used to bind to or inhibit the activity of KSP kinesms 
from other: organisms. In this context, "inhibit" means either increasing or decreasing, 
spindle pole separation, causing malformation, i.e., splaying, of mitotic spindle poles, 
or otherwise causing morphological perturbation of the mitotic spindle. Also included 
within the definition.of KSP for these purposes are variants and/or fraginents of KSP. 
See U.S. PatCTt 6,437,1 15, hereby incorporated by reference in ite qitirety, /Jte 
compoiinds of the inyeniipn have been shown to have specificity for KSP. However, 
the present invention includes the use of the compounds to bind to or modulate other . 
mitotic kinesms. 

[00158] The con:q)Ounds of the invention are used to treat cellular prolife:atioii 
diseases. Such disease states which can be treated by the compounds; compositions 
and methods provided herein include, but are not limited to, cancer (fiirthfer discussed 
] below), autoimmune diseaise, fimgEil disorders, arthritis, graft rejection, inflamrnatory 
bowel disease, cellular proliferation induced after medical procedures, ihcliiding, but 
not limited to, surgery, angioplasty, and the like. Treatment includes inhibiting 
cellular proliferation. It is q)preciated that in some cases the cells may not be in an 
abnormal state and still require treatment Thus, in one embodiment, the invention 
herein includes application to cells or individuals afflicted or subject to impending 
affliction with any one of these disorders or states. 

[00159] The compounds, phannaceutical formiilations and methods provided 
herein are particulariy deemed useful for the treatment of cancer including solid 
tumors such as sldn, breastt, toin, cer>dcal cai^cinomas, testicular carcinoinas, etc. 
More particularly; cah(^s that can be treated m^^ 

• Cardiac : sarcbnia: (angiosarcoma, fibrosarcoma, i±iabdomyo^anx>^ 
liposarcoma), myxoma, rhabddmyonaa, fi 

Lung: bronchogenic carcinoma (squamous cell^ undifferentiated small: cell, 
undifferentiaied large cell, adenocarcinbnia), alveolar (bronchiolar) carcinoitna, 
bronchial adenoina, ^arcoma, lymphoma, choridromatous hamartoma, 
mesothelioma; 

♦ Gastrointestinal : esophagus (squamous cell carciiioma, adenocarcinoma, 
leiomyosarcoma, lymphoma), stomach (carcinoma, lymphoma, leiomyosarcoma); 
pancreas (ductal adenocarcinoma, insulinoma, ^ucagpnoma, gastrinorria, 
carcinoid tumors, vipoma), small bowel .(adenocarcinoma, lymphoma, carcinoid 
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tumors, Karposi's sarcoina, leiomyoma^ hemangioma, lipoma, neurofibroma, 
fibroma), large bowel (adenocarcinoma, tubular adenoma^ villous adeiiomai 
hamartoma, leiomyoma); 

Genitourinary tract : kidney (adenocarcinoma,. Wihn's tumor [nephroblastoma],, 
lymphoma, leukemia), bladdier arid urethra (squamous cell carcinoma, transitional 
cell carcinoma, aidenocarcinoma), prostate, (ad^ocardnoma, sarconm), testis 
(sertiinoma, teratoma, ernbryonal carcinoma, teratocarcmpma, dboriocatcinoma, 
sarcoma, interstitial cell carcinoma, fibroxna, fibroadenoma, adenoimatoid tumors^ 
lipomk); 

Liver : hepatonia (hepatocellular carciiiorna), cholangiocarcinoma, 
hepatoblastoma, arigiosarcdina, hepatocellular adeboma^ hemangipitn^^ 
Bone : osteogetiic sarcoma (osteosarcoiria), fibrosarcoma, malignant fibrous 
histiocytoma, chondrosarcoma, Swing's sarcoma, inalij^ant lymphoma 
(reticulum cell sarcoma), multiple myeloma, malignant giant cell tumor 
chordoma, osteochrpnfroma (osteocartilaginous exostoses), benign chondroma, 
chondroblastoma, chondfomyxofibroma, osteoid osteoma and giant cell tumors; 
Nervous system : skull (osteoma, hemangioma, granuloma, xanthoma, osteitis 
deformans), meninges (meningioma, meningiosarcoma, gUonisrtosis), brain 
(astrocytoma, medulioblastotna, glioma, ependymoma, germinoina|pinealoma], 
glioblastoma multiform, oligodendroglioma, schwaimoma, retinoblastonia, 
congenital tumors), spinal cord neurofibroma, meningiozna, glioma, sarcoma); 
Gynecological : uleixis (endpmetdsdcsafcihorx^^ 

tmnor cervical dysplsma), ovarii (ovarian carcinoma [serbus 
cystadenocarciriotna, mucinous cystadenocarcinoma, ^classified csoxsin^ 
granulosa-thecal icell tumors, Sertoli-Leydig icell tuniors, dysgectbinoma, 
malignant teratoma), vulva (squamous cell carcinoma, iatcaepiitbelial carcinoma, 
adenocarcinoma, fibrosarcoma, melanoma)^ vagina (clear cell carcinoma, 
squamous cell carcinoma, botryoid sarconia (embryonal xhabdomyosaicoma], 
fallopian tubes (carcinoma); 

Hematologic : blood (myeloid leukemia [acute and chronic], acute l)ii4)hoblastic 
leukemia, chronic lymphocytic leukemia, myeloproliferative diseases, multiple 
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myeloma, myelodysplastic syiidrome), Hod^kin's disease, nonrHod^kin's 
lymphoma [malignant lymphoma]; 

• Skin : malignant melanoma, basal cell carcinoma, squamous cell carcinoma,. 
Karposi's sarcoma, moles dysplastic nevi, lipoma, angionia, dermatofLbroma, 
keloids, psoriasis; and 

• Adrenal glands : neuroblastoma. 

As used herein, treatment of cancer includes treatment of cancerous cells, including cells 
afflicted by any one of the above-identified conditions. Thus, the term "cancerous cell" 
as provided herein, includes a cell afOicted by any one of the above identified conditions. 
[00160] Another usefid aspect of tiie invention is a kit having a compound, salt . 
or solvate of Formula I and a package insert or ptiier labeling includmg directions 
treating a cellular proliferative disease by administering an effective amoiint of the 
compound, salt or solvate. The compound, salt or solvate of Formula I in the kits of 
the invention is particularly provided as orie ormore doses for a course of treatnient 
for.a.cellular proliferative disease, each dose. being a p 

including a phaiinaceutically accepted excipient and a compound^ salt or solvate of 
FormulaL . 

Testing 

[00161] For assay of KSP-modulating activity, genially either KSP or a 
compound according to the invention is non-difiiisably bound to an insoluble support 
having isolated sample receiving areas (e.g., a microtiter plate, an array, etc.). The 
insoluble support may be. made of any composition to v^ch the sample can be bound, 
is r^diiy separated fi:om s^^ 

overall metiiod of sci^ning.. The surface of such supports maybe solid or porous and 
of any convenient sh&^.. Examples of statable insoluble siq)ports.m^ microtiter 
plates, arrays, membranes and btsads. These are typically liiade of glass, plastic (e.g., 
polystyrene), pplyisaccharides, nylon or lutroceUulo^^^ Microtiter plates 

and arrays are especially convenient because a large number of assays can be carried: 
oiit simultaneously, using small amounts of reagents and samples. Itie particular, 
manner of binding of the sample is not crucial so long as it is compatible with the 
reagents and overall methods of the invention,, maintains the activity of the sample 
arid is nondiffiisable. Particular methods of binding include the use of antibodies 
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(which do riot sterically block eitixo' the ligand binding site or activation sequence 
when the protein is bound to the siq)port), direct binding to "sticky*- or ionic stj5)ports,. 
chemical crosslinldng, the synthesis of the protein or agent on the surface, etc. 
Following binding of the sample, excess unboimd material is removed by washing. 
The sample receiving areas may then be blocked through incubation with bovine, 
serum albumin (BSA), casein or other innocuous protein or other moiety. 
[00162] The compounds of the ihvention may be used on their own to inhibit 
the activity of a mitotic kinesin, particularly KSP. In one embodiment,, a compound of 
the invention is combined with KSP and the activity.of KSP is assayed Kine^ 
(including KSP) activity is known in tiie art and includes oiie or more kmesin 
activities. Kinesin activities include the ability to affect AlP hydrolysis; mlciotubiile 
binding; gliding and piplymerization/depqlym^ization (effects on nucrotubule 
dynamics); binding to other proteins of the spindle; binding to prbtdns involved in 
cell^ycle control; serving as a substrate to other enzynies, such as kinases or . 
proteases; and specific kinesin cellular actiyities such as spindle pole separation. 
[00163] Methods of performing motility assays are well known to these of skill 
in the art. (See e.g., Hall, et al. (1996), Biophys. J., 71 : 3467-3476, Tumer et al., 
1996, AnaL Biochem. 242 (l):20-5; Gittes et al., 1996, Biophys, J. 70(1): 418-29; 
Shirakawa et al., 1995, J. Exp. BioL 198: 1809-15; Winkehnann et al;, 1995, Biophys. 
J. 68: 2444-53; Winkehnann et al., 1 995, Biophys. J. 68: 72S.) 
[00164]. Methods known in the art for determining ATPase hydrolysis activity 
also can be used. Suitably, solution based assays are utilized. y.S. Patent 6,410^254, 
hejreby incorporated by reference in.its entirety, de^ Altmiatively, 
conventional methods are us^ For exmple. Pi release Mm^}^^ 
quantified. In one embodiment, the ATPase hydrolysis activity^ 
PCA (perchloric acid) and malachite green reagent (8.27 niM sodium molybdate II, 
0.33 mM malachite green oxalate, and 0.8 mM Triton X-l OO): To pi^orm tiie assay, 
1 0 |jL of flie reaction mixture is quenched in 90 pL of cold 0.3 M PCA. Phosphate 
standards are used so data can be converted to mM inorganic phosphate released. 
When all ructions and standards have been quenched in PCA, 100 fxL of malachite 
green reagent is added to the relevant wells in e.g., amiqrotiter plate. The mixture is 
developed for 1(3-15 minutes and the plate is read at an absorbance of 650 nm. If 
phosphate standards were used, absorbance readings can be converted to mM Pi and 
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plotted over time. Additionally, ATPase assays known in the art include the ludferase 
assay. 

[00165] ATPase activity of kinesin naotor domains also can be ilsed to monitor 
the effects of agents and are well known to those skilled in the art In one 
embodiment ATPase assays of kinesin aie perfonne4 in the absence of microtdbtiles. 
In another embodiment, the ATPase assaj^ are peife 

.microtubules. Differ^ types of agents can be detected in the above assays. In a one 
embodiment, the effect of an £%eht is independent of llie concentration of . 
microtubules and ATP. In another embodunent, the e^ect of the agents on kinesin 
ATPase can he decreased by increasing the concentrations of ATP, microtubules or 
both: in yet imother embodiment the effect of t^^^ 
concentraitions of ATP, nucrotubiiles.or bdtl^ 
[00166] Compounds tfaiat inhibit the biochemic^ 
then be screened in vivo. In vivo screening methods include assays of cell cycle 
distribution, cell viabiHty, or Aepresmce, morphology^ activity, distribution^ or 
number of mitotic sphidles. Methods for monitoring cell cycle distribudpn of a cell 
population, for example, by flow cytometry, are well known to those skilled in the art, 
as are niethods for detemiining cell viability. See for example, U:S. Patent 6,437,1 15, 
hereby incorporated by reference in its entirety. Microscopic methods for monitoring 
spindle formation and malformation are well known to those of skill in the art (see, 
e.g.. Whitehead and Rattner (1998), J. Cell Sci, lll:2551.61;.Galgio etal,(1996) J. 
Cell Biol., 135:399-414),.each incorporated herein by reference in its entirety. 
[00167] . The conipounds ipf the mven^ 

of iniiibition is IQio, defined as the cofLcentration of the comppuM at^"^ 
£U)tivity of KSP. is ide^reased 

compounds have ICso's of less; than about 1 mM» with preferred enibodiments havinjg; . 
ICso's of less than about 100 pM, with more prefened embojdmients having ICso^s of 
. less than about 1 0 jiM, witfi particularly preferred embodiments haviiig IQo's of le^ 
than about 1 jtM, and especially preferred embodiments having ICso's of less ton 
about 1 00 nlv^ and with the most preferred embodiments having ICso's of less than 
about 1 0 nM. Measurement of ICso is done uising an ATPase assay such as described 
herein. 

[00168] Another.measure of inhibition is Kj. For compounds with ICso's less 
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than 1 pM, the Kj or K<i is defined as the dissociation rate constant for tte iirCeraction 
of the compounds described herein with BCSP. Preferred compounds have Kj's of less 
than about 100 pM, vdth preferred embodunents hayin&Ki's of less tiian aboirt 10 pM, . 
and particularly preferred embodiments having Kj's of less than iabout 1 pM and 
especially piefeired embodiments having Ki's of less: than about lOO nM, and withthe 
most prrfen^dembodimmts having Ki's of 1^^ 

[00169] The Ki for. a conipound is determined from the IC50 based oil tiirec? , 
assumptions and the Michaelis-Menten equation First, only ofle compound molecule 
binds to the enzjrae and flier6 k Second, the concfehtrations.of 

active enzyme and the compound tdsted are known (i.e., 1h©re are no significant 
atnounts of impurities or inactive fdnxis in the preparations). Third, the enzymatic rate 
of the enzyme-inhibitor complex is zero. The rate (Le., compound concentration) data . 
are fitted to the equation: 



V = V„3xEo 



< Bp 4 Iq + Kd ) - n/( Bp + Iq + Kd )^ ^ 4 Ep^ 



2Ep 

where V is the observed rate, Vniax is the rate of the fi«e enzyme, lo is the inhibitor 
concentration, Eo is the enzyme concentration, and Kd is the dissociation constant of. 
the enzyme-inhibitor complex, 

[00170] Ano&er measure of inhibition is GI50, defined as the concentratipn of 
the boinpound that results in a decrease in the rate of cell gro wth by fifty percent 
Preferred compounds have Glso's of less than about 1 inM; those having a GI50 pf less 
than about 20 yM are mOie preferred; those having a GI50 of less than alK^ut 10 \jM 
more so; those haviiig a GI50 of less than about 1 jiM rhore so; those having a GIsp of .. 
less than about 100 nM more so; and those having a GI50 of less than about 10 nM 
even more so, Measur^ent of GI50 is done using a cell proliferation assay such as' 
described herein. Compounds of this class were found.to inhibit cell proliferatioa 
[00171J In vitro potency of smaU molecule mMbitors is detennin 
example, by assaying human oviaiian cancer cells (SKOVS) for viability following a 
72-hbur e^qwsure to a 9-:popit dilution series of compound. Cell viability is 
determined by measuring the absorbance of formazon, a product fbimed by the . 
bioreduction of MTS/PMS; a commercially available reagent Each point on ithe dose- 
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response curve is calculated as a percerit of untreated control cells at 72 hoins minus 
background absorption (complete cell kill). 

[001721 Anti-proliferative compouiids that have been successfully applied in 
the clinic to treatment of cancer (cancer chemdtherapeutics) have GIso's tiiat vary 
greatly. For example, in A549 cells, paclitaxel GI50 is 4 nM, doxorubicm is 63 nM, 5- 
fliiorouracil is 1 ^M, .and hydroxyurea is 500 pM (data iMX)vided by National Cancer 
Institute, Developmental Ther^utic Program, http://dlp.nci.nilLgov/). Therefore, . 
compounds that inhibit cellular proliferation, irrespective of the cpncentfation 
demonstrating inhibition, have potential clinical usefuhiess. 
[00173] Toemploy the conipounds of the invention in a method of screening 
fbr coinpounds tiiat bind to KSP kinesih, the KSP is bound to a support, and a 
cbmpound of the invention is added to the assay. Alternatively, the compound of the 
mvention is bound to the support and KSP is added. Classes of conq)0\mds among 
which CLoyei binding agents may be sought include specific antibodies, non-natural 
binding agents identified in screens of chiemical libraries, peptide analogs, etc. Of 
particular interest are screening assays for candidate agents that have a low toxicity for 
human cells. A vsdde variety of assays may be used for this purpose, including labeled 
in vitro protein-protein binding assays, electrophoretic mobility shift aissays, 
immunoassays for protein binding, functional assays (phosphorylation assays, etc.) 
and the like. 

[00174] The determination of the binding of the compound of the invention to 
KSP may be done in a nuinb^ of ways. In one embodiment, the compouiid is labeled, 
for example, with a fluorescent or radioactive moiety, and binding is determined 
directiy. For example, this may be done by attaching all or a portion of KSP ta a solid 
support, adding a labeled test coinjpound (for example a compound of the inventiori in 
which at least one atom has been replaced by a detectable isotope), washing off excess 
reagent, and determining whether the amount of the label is that present on the solid 
support. 

[00175] By "labeled" herein is meant that tiie compound is either dirsctiy or 
indirectiy labeled with a label which provides a detectable signal, e,g., radioisotope, 
fluorescent tag, eiizyme, antibodies, particles such as magnetic particles, 
chemiliuninescent tag, or specific binding molecules, etc. Specific binding molecules 
include pairs, such as biotin and streptavidin, digoxiii and antidigoxin etc.. For the 
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specific binding memb^, fte compiem^taiy membo: would noiinally be labeled 
with a molecule which provides for detection, in accordance with known procedures, 
as outlined above. The label can directly or indirectly provide a detectable signal. 
[00176] In soine embodiments, only one of the components is labeled. For 
example, the kinesin proteiiis may be laJ^eled £^ 

fluorophores. Altemativeiy, more than one component may be labeled with different 
labels; using ^^I for the proteins, for example, and a fluorophor for the^a^ . 
agents. 

[60177] . The compounds of the invention may also be xised as competitors to 
screen for additional drug candidates. "Candidate agent" or "drug candidate" or 
granmiatical equivalents as used herein describe any molecule, e.g., proteh^ 
oligopepticfe, small organic molecule, poiysacch£uide, iK)iynuGleotid^^^^ to be tested 
for bioactivity. They maybe capable of directly or indirectly altering the celliilar 
proliferation phenotype or the expression of a ceUtdar proliferation sequence, 
iricluding both nucleic acid sequences and protein sequences. In bflier cases, 
alteraition "of cellular proliferation protein bmding and/or activity is screened. Scre^ 
of this sort may be performed either in the presence or absence of miCTOtabules. In the 
case where protein binding or activity is screened, particular embodiments exclude 
molecules aheady Icnown to bind to that particular protein, for example, polymer 
structures mch as niicrotubules, and energy sources such as ATP. Particular 
eiribodiments of assays herein include candidate agents which do not bind the cellular 
proliferation protein in its endogenous native state termed herein as "exogenous" 
stents. In another embodiihent, exogenous agents further exclude antibodies to KSP; 
[00178] C^didate agents can encompass nt^ 

typically they are organic molecules, preferably they fite srnall organic conqiounds 
having a molecular w6igjbit of more tha^ 

Candidate agents, comprtee functibrial groups necessary for structural interaction with 
proteiiis, particularly hydrogen bonding and lipophilic binding, arid typically include 
at least an amine, carbonyl-, hydroxyl-, eflia:, or carboxyl groip, prefeably at least 
two of the functional dierhical groui^. Hie candidate agents often copoprise cyclical 
carbon or heterocyclic structuttes and/or aromatic or polyaromatic structures 
substituted with one or more of the above functional groups. Candidate events are 
also found among biomolecules including peptides, saccharides,.fatty acids, steroids, 
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purines, pyrimidines, derivatives, structural analogs or combinations thecedf: . 
[00179] Candidate agents are obtained from a wide variety pf soiitces including 
libraries of synthetic or natural compounds. For example, niunerous means are 
available for random and directed synthesis of a wide variety of organic compounds 
and bioniolecules, including expression of randomized oligonucleotides. 
Alternatively, libraries of natural compounds in the form of bacterial, friULgal, plant 
and animal extracts are available or readily produced. Additionally, natural or 
syntheticaUy produced Ubraries and compounds are readily modifi 
conventional cheimcd, physical and biochemical means. Known phamiacolbgical 
ageitits may be subjected to directed or random chemical modifications, such as 
acyliation, alkylation^ esterificatidn, and/or amidification to produce structural analogs. 
[00180] Competitive screening assays may be done by combining KSP and a 
ding candidate in a first sample. A second sample comprises a coinpound of the 
present invention; KSP and a drug candidate. This roay be perforined in either the 
presence or absmce of microtubxiles. The binding of the drug candidate is determined 
for both samples, and a change^ or dijBference in binding between the two samples 
indicates the presence of a drug candidate capable of binding to KSP and potentially 
inhibiting its activity. That is, if the binding of the drug candidate is different in the 
second sample relative to the first sample, the drug candidate is capable of binding to 
KSP. 

[00181] In a particular embodiment, the bin(hi^ of the candidate agent to KSP 
is. determined through flie use of competitive binding assays. lii this embodiment^ the 
competitor is a binding nloiety known to bind to KSP, such as an aintibody, peptide, 
binding partnisr, ligand, etc, Uiider certam circumstain^ces, th^:may be cdmpetitive 
bindmg as between the candidiate ^ent and the bindiiig moiety, with the bindkig 
moiety displacing file candidate agent 

[00182] In one embodiinent, the candidate agent is labeled^ Either the 
candidate agrat, or the coiripetitor^ orbotfa^ is added first to KSP for atune sufGdeht 
to allow binding, if present Inciibations may be performed at any temperature 
facilitates optunal activity, typically between 4 and 40**C. 

[00183] liicubafipn periods are selected for optimum activity, but maiy dlso be 
optimized to facilitate rapid high throughput screening. Typically between 0.1 and 1 
hour will be sufficient Excess reagent is generally removed or washed away. TTie 
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second component is then added, and the presence or absence of the labeled 
component is followed, to indicate bmding. 

[00184] In another embodiment, the competitor is added first, followed by tiie 
candidate agent. Displacement of the competitor is ah indication the candidate agent 
is binding to KSP and &us is capable of binding tp, and potentially inhibiting, the 
activity of KSP. In .thisembodiineixt,ei1h^(X)mp6nent^^ Thus/for 
exan4>le, if the competitor is labeled, the presence of label in the wash solution 
indicates displacement by the agent Alternatively, ifthe c?aididate agent is labele^^ 
the presence of the label on the support indicates displaces 
[00185] In an alternative enibodiment, the candid^ %ent is added first, witti 
incubation and ^^^ishing, followed by the competitor. The absence of binding by the. 
competitor may indicate the candidate agent is botmd to KSP with^ a higher affini ty 
Thus, if the candidate agent is labeled, the presmce of the label on the support, 
coupled with a lack of competitor binding, may indicate &e candidate agent is capable 
ofbindingtpKSF. v 
[00186] InMbition is tested by screening for candidate agents capable of 
inhibiting the activity of KSP comprising the steps of combining a (Candidate agent 
with KSP, as above, and determining an alteration in the. biological activity of KSP. 
Thus, in this embodiment, the candidate agent should both bind to KSP (although this 
may not be necess^), iand alter its biological or biochemical activity as defined 
herein. The methods include bbth in yitro screening methods and in vivo screening of 
ceUs for dteralionis in ceU cycle distribution, ceU viabiUty, o 
moipohblogy, activity, distribution, or amount of mitotic spindles, as are generally 
ou^ed above.. 

[6ol87] Alternatively, difiTeirential screening may ^b^^ 
.candidates that bind td the native KSP, but cannot bind to modified KSP. 
[00188] Positive controls and negative controls may be used in the assays^ 
Suitably all control and test samples are performed in at least triplicate to obtain 
statistically significant results. Incubation of all samples is for a time su£Bcient for the 
binding of the agent to the protein. Following incubation, all samples are washed fiee 
of non-specifically bound material and the amount of bound, generally labeled agent 
detmnined. For example, where a radicilabel is employed, the samples may be 
counted in a scintillation counter to determine the aniount of bound compound. 

-66- 



wo 2004/024086 



PCT/US2003/028696 



[00189] A vmety of Qth^ reagmts may be included in &e scnjeening assays. 
These iaclude reagents like salts, neutral proteins, e.g., albumiii, detergents, etc v^ch 
may be iised to facilitate oj)timal protein-protein binding and/or reduce non-specific or 
backgroimd interactions. Also reagents, that otherwise improve the efficiency of the 
assay, such as protease inhibitors, nuclease inhibitors, anti-microbial agents,^ etc.; may . 
be used. The mixture of components may be added in any order that provides for the 
requisite binding. 

Adminisfration 

. [00190] Accordingly, the compounds of the invention are administ^;ed to cells. 
By "administered" h^ein is meant administration of a therapeutically effective dose 
of a compound of the invention to a cell either in ceil, culture or in a patient. By 
"therapeutically effective dose" herein is meant a dose that produces the effects for 
which it is administered. The exact dose will depend on the purpose of the treatment, . 
and will be ascertainable by one skilled in the art using known techniques. As is 
known in the art, adjxistaents for systenu^ 

weight, general health, sex, diet, time of administration, drug intemction and the 
severity of the condition may be necessary, and will be ascertainable with routine 
experimentation by those skilled in the art. By "cells" herein is meant any cell in 
which mitosis or meiosis can be altered. 

[00191] A "patient" for the purposes of the present invention includes both 
humans and other animals, p^uticiilarly mainmd^^ Thus the 

methods are applicable to both human therapy and veterinary applications. In the 
.^rcferred embodiment the patient is amanunal, and in the most preferred eo^^ 
the patient is hunoan. 

[00192] Coh]{»ounds ofthe invention having ihe desired p 
activity may be administered^ preferably as a pharmaceutically acceptable composition 
comprising . an pharmaceutical excipient,.to a patient, as described herein. Depending 
upon the inanner of introduction, the compounds may be formulated in a variety of 
ways as discusseid. below. The concentration of tha:^utically active compound in 
the fonnulation may vary fix)m about 0. 1-1 GO \vLS^. 

[00193] The agents inay be administered done or in combination with othe^ 
treatments, i.e., radiation, or bthjer .chemoflierapeutic agents such as thetaxane class of 

-67- 



wo 2004/024086 



PCT/DS2003/028696 



agents that appear to act on microtubule formation or the camptqtfaedn class of 
topoisomerasc I inhibitors. When used, otiier chemotiierapeutic agents may be 
administered before, concurrently, or after administration of a compound of the 
present invention: In one aspect of the invention, a compound of the present invention 
is coradministered with one or more other chemotherapeutic agents, By "co- 
adinihister" it is meant that, the present compounds are administered to a patient such 
that the present componnds as well as the co-administered compoiDid may be found in 
the patient's, bloodstream at the same time, regardless i^en the compounds are 
actually administered, including simultaneously. 

[00194] The adininistratioii of the compounds and compositions of the present 
invention can be done in a variety of ways, including, but not limitbd to, orally, 
subciii^epusly, intravenously, intranasaUy, transderin 
iiiliamuscularly, intrapuhnpiiaiy, vagiiiaUy, rectj^ In some 

instances, for exainple, in die treatment of wounds and inflammation^ tiie compound 
or composition iiiay be (Urectly.q)plied as a soluti^ 
[00195] Pharmaceutical dosage forms mclude a compound of fonnv^ 
pharmaceutically acceptable salt, solvate, or solyate of a salt thereof, and one or mipre 
pharmaceutical excipients. As is known in tiie art, pharmaceutical excipients are : 
secondary ingredients which function to enable or enhance the delivery of a drug or 
niedicine in a variety of dosage forms (e.g.: oral fonns such as tablets, capsules, and 
liquids; topical forms such as dermal, opthaliiiiG, and otic forms; suppositories; 
injectables; respiratory forms and the like). Pharmaceutical excipients include inert or 
inactive ingredients, sjoiergists or chernicals that substm^ 
medicinal effects of the active mgredient For example, phanpaceutical excipients 
may fimction to improve flow characteristics, product uniformity, stability, taste,, or 
appisarance, to ease hahdliiig and adrmriistration of dose, for convenience of use, or to. 
coritFol bioavailability. While pharmaceutical excipients are commonly described as 
being inert or inactive, it is ^preciated in the art that there is a relationship between 
the proi)ertibs of the pharmaceutical excipients and the dosage forms containing them. 
[00196] Pharmaceutical excipients suitable for use as carriers or diluents are 
well known in the art, land may be used in a variety of formulations. See, e.g., 
R^niiigton*s Phamiiaceutical Sciences, IStfa Edition; A. R. Gennaro, Editor, Mack 
Publishing Company (1990); Remington: The Science and Practice of Pharmacy, 20th 
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Edition, A. R. Gennaro, Editor, lippincott Williains & WiUdns (2000); Hiandbook of 
Phazmaceutical.Excipients, 3rd, Edition,. A. H, Kibbe, Editor, American 
Pharmaceutical Association, and Pharmaceutical Press (2000); a^^ 
Pharmaceutical Additives, compiled by Michael and Irene Ash,Gower (1995), eiach of 
which is incorporated herein by reference for all purposes. 
[00197] Oral solid dosage forms such as tablets will typically comprise onie or 
more pharmaceuticd.excipients, which may for example help impart satisfactory 
processing and compression characteristics, or provide additional desirable physicial 
characteristics to the tablet: Such pharmaceutical excipients may be selected ficoin 
diluents, binders, glidants, lubricants, disintegrants, colors, flavors, sweetening agents, 
pplyniers, waxes or: other solubihty-retarding mat^ia^^ 

[00198] Compositions for mtmvenous adniinistration will generally comprise 
intravenous fluids, i;e., sterile solutions of simple chemicals such as sugars, amino; . 
acids or electrolytes, which can be easily earned by the circulatory system and , 
assimilated. Siichfliuds are prepared with water for injec^pnU^ 
[00199] Dosage forms fox par^teral administration will gienerally comprise 
fluids, particularly intravenous fluids, i.e., sterile solutions of sin^ple chemicals such 
as sugars, amino acids or electrolytes, which can be easily carried by the circulatoiy 
system] and assimilated. Such fluids are typically prepared with water for injection 
USP. Fluids used commonly for intravenous (TV) use are disclosed in Recnington, 
The Science and Practice of Pharmacy [full citation previously provided], arid include: 

. • alcohol, e.g., 5% alcohol (e.g., in dextrose arid water ("DAV^'O or 

in normal saline solution (*TMSS"), including in 5% dextrose, and water 
("D5AV"), or D5/W inNSS); 

• . synthetic amino acid such as Aminosyn, FreAinine, Travasoii e^., 3.5 . 

or 7; B-5; 3.5, 515 or iB.5 % respectively; 
. • anunonium chloride e.g., 2114%; 

• dextran40,inNSS e.g,, 10% pr in D5/W e.g., ^^^^^ 

• dex(ran70,inNSSe.g.,6%orinD5/We,g.,6%^^ 

• dextrose (glucose, D5/W) e.g.i 2.5-50%; 

. • dextrose and sodiimi cUoride e.g., 5-20% dextrose and 0.22-().9% 
NaCl; . 
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lactated Ringer's (Hartmann's) e.g., Naqi().6%, KCl 0.03%, GaCla 
0.02%; 
lactate 0.3%; 

mannitol e.g., 5%, optionally in combinatibn with dextrose e.g:, 10% 
or NaCl e.g., .1 5 or 20%; 

multiple electrolyte solutions with varying combinatipns of 
electrolytes, dextrose, finctose , invert sugar Ringer's e.g., NaCl 0.86%, 
KCl .0.03%, CaCfe 0.033%; 
sodium bicarbonate e.g., 5%; 
sodiuiri chloride e.g., 0.45, 6,9, 3, or 5%; 
sodium lactate e.g., 1/6 M; and / 
sterile water for injection 
The pH of such IV fluids naay vary, and will typically be ftom 3*5 to 8 as knoym in the 
art; 

[00200] The compounds, phamaceutically acceptable salts and solvates of the 
invention can be administered alone or in combination with other treatments, i.e., 
radiation, or other therapeutic agents, such as the taxane class of agents that appear to 
act on microtubule formation or the camptothecin class of topoisornerase I inhibitbrs. 
When so-used, other therapeutic agents can be administered before, concurrently 
(whether in separate dosage forms or in a combined dosage form), or after 
adrnmistratibn of an active agent of the present invention. 
[00201] The following examples serve to more fully describe Ifae rnanner of , 
using &e above-described 11^^ 

TOnteihplatdlfprcari^^ Itisunderstbodtfaat 
these examples in no way sotvc to limit the true scope of this invention, but rifher jire 
presented for illustrative purposes. All publications, including btit ^ot limited to 
patents and patent applications^ cited in this specification are herein incorporated by 
reference as if each individual publication were specifically and individually mdicated 
to be incorporated by reference herein as though fi^ 
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[00202] All anhydrous solvents were purchased firom Aldtich Cheniical 
Company in SureSeal® containers. Most reagents were purchasied from Aldrich 
Cheniical Company. 

Example 1 

Syntibiesis oif Gompounds 




8 



[00203] Ar,JV^Dimethylhydro:c/laminehydr 

added to a 0 PC solution of 1 (20 g, 104 mmol), triethyiamifae (43 naL, 3 12 mmol), 
and CH2CI2 (200 mL). After 1 S minutes^ Hie reaction mixture vi^ quenched Svith HiO 
(100 mL) and the layers were separated. The organic layer was washed with farine 
(100 inL); The organic layer was dried (MgS04), filtered, and. concentrated to provide 
22.6 g ('-99%) of 2, '^^ch was used without further p 

[00204] (2*Bromoethyl)benzene (28.0 miL, 20$ nimol), magnesiuni turning 
(5.6 g, 229 mmol), and THF (300 mL).were mixed in a ILxourid-bottom flask 
equipped witti a reflux condenser at 23°C under a Na atmosphere. After '-lO minutes 
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the reaction mixture begins to exolhetm and tiie reaction mixture was allo^^^ to 
progress to reflux. After 1 .5 hour, the Grignard reaction was complete and the solution 
had cooled to 23°C. A solution of 2 (-^22.6 g, -104 mmol) and THF (100 mL) was 
added via cannula to the 20*'C solution of the phehethyl inagnesiumbromide. The 
temperature was monitored by interiial thermometer and was not allowed to exceed 
-40 C. After 3 h at 23°C, the reaction mixture was quenched by pouring into 1 N HCl 
(300 mL). The layers were separated and the organic layer was washed with brine 
(100 mL). The organic layer was dried (MgS04), filtered, and concentrated The 
resulting residue was purified by flash column chromatography (100% hexanes; 50:1 
hexanes:Et6Ac; 25: 1 hexanes:EtOAc) to yield 23.2 g (85%) of 3. . LRMS (MS) m/z 
263.2. 

[00205] Sodium hydride (i:36 g, 34 mmol) was added to a 23 G solutionof d-, 
tolueaetiol (3;66 mL, 30.9 ininol) in DMF (150 mL). After 30 minutes, ketone 3 (8.1 
g, 30.9 mmol) was added iri one portion. After 1 hour at 23®C, the reai^bn mixhoe 
was quenched by poumg too 1 N 

were separjated and the or^nic layer was washed with brine (3 x 150 mL), The 
organic layer was dried (MgS04), filtered, and concentrated to provide 11.3 g (--99%) 
of 4, M^ch was xised without further purification. 

Aluminum trichloride (12.4 g, 92.7 mmol) was added to a 23°C 
solution of ketone 4 (12.3 g, 33.5 mmol) andPhMe (160 mL). After 1 hour at 23''C, 
the reaction mixture was quenched by pouring into H2O (200 mL) and EtOAc (150 
mL)i The layers were separated and the organic layer was washed with brine (100 
mL), The organic layer was dried (MgS04), filtered, a^^ 

residue was purified by flash colmnn chromatography ,(30:1 hexanes:EtC>Ac) to yibld 
9.27 g (85%) of 5. liiM^ 

1002071 LitMumbis(trimetiiylsayl)amide(LHMDS,1.0Min^ 

4,1 equiv) was added to a -TS^'C solution of ketone 5 (1.015 g, 3.66 mnaol) and THF 

(15 mL). After Ihe addition was complete the 

78*X3 for 1 hour. The reaction solutiori was then wanned to 0°C for 2 hours. The 
itactibn solution was then cobled to -78°C. A solution of acid iQuoride 6 (1.019 g, 
4i03 mmol) and THF (10 mL) was added drop-wise via syringe to the reaction . 
solution. After 15 minutes at -t78''C, the reaction solirtion was wanned to 23°C. After 
2 hours, the reaction solution was quenched with 1 N HGl (20 mL). The layers were 

-72- 



wo 2004/D24086 



PCT/trS2003/02869d 



separated and the oigjahic layer was washed with brin^ (20 mL). The organic layer 
dried (Mg304), filtered, and concentrated The resulting residue was used without 
forlh^ purification. 

[00208] A solution of crude 7 H .66 nimol) and 30% HBr in AcOH (30 mL) 
was maintained at 23°C for 1 hour, The reaction solution was then concentrated The 
resulting residue was purified by flash column chromatography (2: 1 hexanesiEtOAc) 
to yield 44.1 mg (34% from 5) of 8. LRMS (MH) w/z 358. 1 . 
(00209) Cbz-Valine-F was prepared according to literature procedure.^ 



Example 2 




[00210] Iliiochromenone 8 (420 mg, 1.24 namol), aldehyde 12 (280 mg^ L6 
mmol), NaCN(0Ac)3BH (790 mg, S;? mmol^ and CH2CI2 (4,1 miL) is maintained at 
23**C for 3 h. Hie rieacfidn nmrture is diluted with EtOAc (20 mL) and washed with 1 

1 J. Org. Chem., 56(8), 261M4; 1991 
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N NaOH (5 mL) and brine (5 mL). The organic layer is dried (MgS04), filtered^ and 
concentrated. The resulting residue is purified by flash column chromatography (5:1 
h©canes:EtOAc; 3:1 HoqaneisrEtOAc) to yield 460 mg (75%) of 13 as a viscous oil, . . 
[00211] To a solution of fliiochromenone 13 (1.3 g, 2.6 mmol), 
diisoproylethylamine (DIEA, 1,8 mL), and CH2CI2 (7.5 mL) at 23^C is added>-. 
toluoyl chloride (0.7 mL, 5.22 mmol). After 2.5 h, tiie reaction mixture is diluted with 
EtOAc (100 mL) and washed with saturated aqueous NaHCOs (2 x 20 mL) and brine 
(20 taL). The organic layer is dribd (MgS04), filtered, and concentrated He resulting 
reisidue is purified by flash coluinn chromatography (3:1 hexanesrEtOAc) to.yield 
i.43 g (89%) of 14 as a colorless oil. 

[00212] Thiochromenone 14 (1.43 g, 2.32mmol)and TFA:H20 (97.5:2.5^ 30 
mL) is niaintained at 23**C for Ih, The reaction mixture is concentrated. The residue 
is d^solved in EtOAc (100 mL) and washed with 1 N NaOH (25 mL) and brine (25 
mL). The organic layer is dried (MgS04), filtered, and conceiitrated to proyide a y*ite 
solid v^^ch was deraned >95% pure by NMR and LCMS analysis. 

Example 3 

Induction of Mitotic Arrest in Cell Populations Treated with a KSP Inhibitor 

[00213] FAGS analysis to determine cell cycle stage by measuring DNA 
content is performed as follows. Skov-3 cells (human ovarian cancer) are split 1:10 
for plating in 10cm dishes iand grown to subconfluence with RPMI 1640 medium 
cotitaining 5% fetal bovine seriim (FBS). The cells are then treated with either 1 OnM 
paplitaxel, 4p0iiM test compound, 200nM test compound, or 0.25% DMSO (vehicle 
for compounds) for 24 hours; A well known anti-mitotic agent, such as placitaxel, is 
used as a positive cotnrol. Cells are theii rinsed oflf the plates with PBS containing 
5mM EDTA, pelleted, washed once in PBS containing 1 % FCS, and then fixed 
overnight in 85% ethanol at 4*'C. Before analysis, the cells are pelleted, washed bncC;, 
and stained in a solution of 1 Q\ig propidium iodide and 250|ig of libonuclease. 
(RNAse) Aper nuUiUterait37**Cforhalfan h^ Flo w cytometry analysis is 
performed. on a BTCton-Dickinson FACScan, and data fiom 10,000 cellsper sample is 
analyzed with Modfit software. 
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Example 4 

Monopolar Spindle Formation following Application of a KSP Inhibitor 
[00214] To determine the nature of G2/M accinhxiiation, human tumor cell lines 
Skov-3 (ovarian), HeLa (cervical), arid A549 (lung) are plated in 96-well plates at 
densities of 4,000 cells per well (SKOV-3 & HeLa) or 8,000 cells per weU (A549), 
allowed to adhere for 24 hours, and treated with various concentrations of the test 
compounds for 24 hours. CeUs are fixed in 4% fomialdehyde and stained with antir 
tubulk antibodies (subsequently recognized using fluorescently-labeled secondary 
antibody) and Hoechst dye (which stams DNA). The eells can be visually inspected to 
assess the effects of the test comix)unds.. For example, microinjection of anti-KSP 
antibodies causes initptic arrest with arrested cells displaying inonopolar spindles. 

Example 5 

Inhibition of CeUular Proliferation in Tumor CeU Lines Treaty with KSP 
Inhibitors* 

[00215] Cells are plated in 96-well plates at densities from 1 000-2500 
cells/well (depending on the cell line) and allowed to adhere/grow for 24 hours. Hiey 
are flien treated with various: coDicentratipns of test compound . for 48 hours. The time 
at vMoh compounds are added is considered To- A tetrazolium-based assay using, the 
reagent 3-<4,5TdimethyltMa2X)l-2-yl)-^^^ 

2H-tetrazoUum (MTS) (U.S. Pateiit No. 5,185,450) (see Promega product catalog 
#G3580, Gelltitfir 96® AQucous Pne Solution CeU Proliferation Assay) is usecl to 
determine the nuiiiber of viable cells at To and the himiber of ipells r^nainiiig after 48 
hours compound exposure. The nxunber of cells remaining ^er 48 hours is compared 
to the nuiriber of viable cells at the time of test compound addition, allowing for 
calculation of growth inhibition. The growth over 48 hours of cells in control wells 
treated Avith vehicle only (0.25% DMSO) is considered 100% growth and the growth, 
of cells in wells with cornpounds is compared to this. Active KSP inhibitors inhibit 
cell proliferation iii one ot: more human tumor cell lines of the following tuinor types: 
lung (Na-H460, A549), breast (MDA-MB.231, MCF-7, MCF-7/ADR-RES), colon 
(HT29, HCT15)i ovarian (SKOV-S, OVC^.3), leukemia (111^0(13), K-562),. 



-75- 



wo 2004/024086 



PCt/US2003/028696 



OCTtral nervous systenl (SiF-268), renal (A498), osteosarcoma (U2-0S)'> and cervical 
(Hel^), and inoiise tumdr lme.(Bl 6, melanoma 

[00216] Calculation Of GI^q : A GI50 is calculated by plotting the concentration 
of compound in \iM ys the pCTcentage of cell growth of ceU growfli in treated wells, 
The GI50 calculated for the compotmds is the estimated concentration at which growth 
is inhibited by 50% compared tb control, i.e., the concentration at which: 
100 X [CTreatedjg - To) / (CqntroLig - To)] = 50, 

All concentrations of compounds are tested in duplicate and controls are averaged over 
12 wells. A very similar 96-well plate layout and GIso calculation scheme is used by tiie 
National Cancer Institute (see Monks, et al., J. Natl. Cancer Inst. 83:757-766 (1991)). 
However, the method by \^Wch the National Cancer Institute quantitates cell number does 
not use MTS, but instead employs alternative methods. 

[00217] Calculation Of IC^n: Measurement of a compound's IG50 for KSP 
. activity uses an ATPase assay. The following solutions are used: Solution 1 cot^ists 
of 3 mM phosphoeiiplpyruvate {wtassium salt (Sigma P-^7127), 2 mM ATP (Sigma A- 
3377), 1 mM IDTT (Sigma D-9779), 5 ^M paclitaxel (Sigma T-7402), lO ppm 
antiifoam289(SigmiaAr8436);25nJ^ (Signia P6757), 2:mM 

MgC12 (VWR JT400301), and 1 mM EGTA (Sigma E3889). Solution 2 consists of 1 
mM NADH (Sigma N8I29), 0,2 mg/ml BSA (Sigma A7906), pyruvate kinase TU/ml,. 
L-lactate dehydrogeiiase lO U/ml (Sigma P0294), 100 nMKSP motor domain^ 50 
ligtol microtubuleis, 1 mM DTT (Sigma P9779), 5 |4M paclitaxel (Sigma T-7402), iO 
,ppm antifoam 289 (iSigma A-8436), 25 mM Pipes^GH pH 6.8 (Sigma P6757), 2 mM 
MgC12 (WR 114003-01), ahtf inM EGTA (Sigma E3889). Serial dilutions (8-12 
two-fdld dilutions) of the cioinposition are made in a 96-well nucrotiter plate (Corning 
Costar 3 695) using Solution 1 . Following serial dilution each weU has 50 ^1 of 
Solution 1. The reaction is started by addiag 50 fil of Solution 2 to each well. Tliis 
can be done with at inultichannel pipettor either manually or with automated Uquid : 
handling devices. The microtiter plate is then transferred to a microplate absorbance 
reader and multiple absorbance readings at 340 nm are tak^ fot each well in a kinetic 
mode. The observed rate of change, which is proportional to the ATPase xate, is tiien 
plotted as a fimction of the compound conc^ For a standard ICso 
determination the data acquired is fit by the following- four parameter equation using a 
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nbnlinear fitting program (e.g., Grafit 4): 

Range 

—• 7 — + Background 

* 

where y is the observed rate and x die conspound concentration. 
Example 6 

Inhibition of Cellular Viability in Tumor Cell Lines Treated with KSP 
Inhibitors. 

Materials and Solutions: 

• Cells: SK0V3, Ovarian Gancer (human). 

• Media: Phenol Red.Free RPMI + 5% Fetal Bovine Serum + 2mM L- 
glutapiine. 

• Colorimetric Agent for Determining Cell Viability: Proniega MTS tetrazolium 
compound. 

• Control Compound for max ceU I^ 

[O62I8I Procedure: Day 1 - CeU Plating: Adherent SK6V3 ceUs 

are WEished with lOmLs of PBS followed by the addition of 2mLs of 0.25% trypsin 
and incubation for .5 minutes at 37X. The ceUs are riiised. from the flask using 8 inL 
ofmedia (phenol red-fi:eeia»Ml+$%FBS) and ti^^ Cell 
concehtradpn is determined using a Coidter counter and the appropriate volume of 
cells to achieve 1 000 cells/1 OOpL is calculated. 100 ^iL of media cell suspension 
(adjusted to 1000 cells/100 pL) is added to aU wells of 96-vveU plates, followed by 
incubation for 18 to 24 hours at 37^C, 100% humidity, and 5%. CO2, allowing tiie cells 
to adhere to the plates. 

[00219] Procedure: Day 2 - Compound Addition: To one colimm of 

the wells of an autoclaved assay block are added an initial 2.S \}L of test compound(s) 
at 400X the highest desired conceiitratioiL 1.25 pL of 400X (40d}iM) Topoteican is = 
added to other welts (ODs fiom these wells are used to subtract out for baclcgrpund 
absoirbance of dead cells and vehicle). 500 fxL of media without DMSO are added to 

.77- 
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the wells containing test compound, and 250 (iL to the Topptecan wells. 250 jiL of 
media + 0.5% DMSO is addjed to all. remaining wells, into which &e test cbmpoiind(s) 
are serially diluted. By row, compoimd^ntaining me^ 

. duplicate) from the assay block to the corresponding cell plates, The cell plates are 
incubated for 72hours at 37^C, 100% humidity, and 5% CO2. 

[002201 Procedure: Dav 4 - MTTS Addition and OP Reading: TTie 
plates are removed from the incubator and 40 ^1 MTS / PMS is added to each well. 
Plates are then incubated for 120 minutes at 37^C, 100% humidity, 5%C02, followed 
by reading flie ODs at 490mh after a 5 second shaking Cycle in a ninety-six. w^U 
spe^itrophbtometer. 

[60221] Data Analysis lie normalized % of control (absorbance- background) 
is calculated and an XLfit is used to generate a dose-response curve fix>m which ihe 
concentratioh of comjpound requii^ to inhibit viability by 50% is determined. 
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What is claimed is: 

I. A compotmd selected fix)m the groii^^ 




Foimula I 

wherein: 

W, X, Y, and Z are independently N, C, CH, O, or S; and Z is 
optionally absent, provided that: 

no more than two of W, X, Y, and Z is -N==, : and 

W, X, or Y can be O or S only when Z is absent; 
die dashed lines in the structure depict optional double bonds; 
T and T' iare independently a covalent bond, -G(0)-, or optionally substituted 
lower ialkylene; 

Ri is chosen from hydrogen, optional substitute^ alkyl, optionally substituted 
luyl, optiondly substituted aralkyl, pptioiiially substituted heteroaiyl, and optionally 
substituisd heteroaral^ 

Ra aiid Rr are independent substituted 
alkyl, optionally substituted alkoxy, optionally subsfitufed aryl, optionally substituted 
aralkyl, optionally substituted heteroaryl, and optionally substituted heteroaralkyl; or 
R2 and R2' taken together form an optionally substituted 3- to 7-membered ring; 

R12 is chosen from hydrogen, optionally substituted alkyl-r, optionally 
substituted aryl-, optionally substituted aralkyl-, optionally substituted heteroaryl-, 
optionaUy substituted heteroaralkyl-, -C(0)-R3, and TS(0)2-R3a; . 
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R3 is chosen fix)m hydrogen, optionally substituted alkyl-, optionally 
substituted aiyi-^ optionally substituted aralkyH optionally substituted heteroaxyl-, 
optipnaUy substituted heteiparalkyl-, R^^^^ 

R3a is chosen from optionally substituted alkyl, optionally substituted aryl, 
optionally substituted aralkjd, optionally substituted heteroaryl, optionally subistituted 
heteroaralkyl, and Ris^NH-; 

R4 is chosen froni hydrogen, optionally substituted alkyl-, optionally 
substituted aryl-, optionally substituted aralkyl-, optionally substituted heteroaralkyl-, 
and optionally substituted heterbcyclyl-; 

or R4 taken together with Rn, and the nitrogen to which they are bound, form 
ah optionally substituted 5-r to 12-membered nitrdgenrcpntaining heterocycle, which 
optionaUy incoiporates fioni one to two additional heteroatomSj selected from N, 6, 
and S in the heterocycle ring; 

or R4 taken together with R2 form an optionally substituted 5- to 12-niembere4 
nitrogen-containing heterocycle, vdiich optioxially incorporates from one to two 
additional heteroatoms, selected froni N, O, and S in the heterocycle ring; 

R5, R6, Rt and Rg are independently chosen from hydrogen, acyl, optionally 
substituted alkyl-, pptionially substitiited alkojty, halogen, hydro^cyl, nitro, cyano, 
optionally substituted amino, alkylsul&nyl-, alkylsulfonanudo^j alkyl^^ 
carboxyalkyl-, aminocarbbnyl-, optionally substituted aryl and optionally substituted 
heteroaryl-, pro vided that R5, , R7 and Rs is absent vsdiere W, X, Y, or Z, 
riespectively, is -N=, O, S or absent;. 

Ri5 is chosen from optionally substituted alkyl-, optionally substituted aiyl-, 
optionally substituted aralkyl-, pptipnally substituted heterparylr, and optionally 
substituted heteroaralkyls and 

Ri7 is hydrogen, optioniaUy substituted alkyl-, optionally substituted aiyl-i 
optionally substituted aralkyl-, optionally substituted heteroaryl-, qr optionally 

substituted heteio^aialkyl-, 

or a pharmaceuticidly acceptable salt or solvate there^ 

2.. The compound of Claim 1 comprising one or more of the following: 
one or botii of T and T' is a covalent bond; 
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W, X, Y and Z are independently -C=? or 

Ri is hydrog^ optionally substituted C1-C4 alkyi, optionally, substituted 

phenyl-Ci-G4-alkyl-, optionally substituted heteroaryi- Ci-Q-alkyl-, • 
optionally substituted naphthalenylmethyl, optionally substituted 
phenyl, or naphthyl; 

R2 is optionally substituted C1-C4 alkyi; 

Rr is hydrogen; 
.Ri2is-<:(0)R3; 

R3 is selected.from optionally substituted CrCg alkyl, optionally substituted 
aryl-CrC4-alkyl-, optionally substitoited- heteroaryirCi-C4-alkyl-,. 
optionally substituted hetooaryl, optionally substituted aiyl, R15O- and 
RirNH-; 

Ris is choseii from optionally substituted Ci-Cs alkyl and optionally substituted 

Ri7 is chosen fix)m hydrogen, C1-C4 alkyl; cyclohexyl; phenyl; and phen^ 

substituted wifli halo, C1-C4 alkyl, C1-C4 alkoxy, or Gi-e4 alkyithio; 
R4 is chosen £rom hydrogen, C1-C4 alkyl; cyclohexyl; phenyl substituted with 

hydrox^, Ci-C4 alkoxy or Ci-C4 alkyl; benzyl; heteroarylmethyl-; 

heteroarylethyl-; heteroarylpropyl-; andRie-alkjdene-; 
R16 is hydroxyl, di(Ci-C4 alkyl)amino-, (C1-C4 alkyI)ainino-, amino, G1-C4 

alkoxy-, or N-heterocyclyl-, particularly pyrrolidino, piperidino or 

imidazolyl.; and 

R5, R^, R7 and Rg are independently methoxy, hydrogen, cyano, or halo, 
provided that R5, Re, R? and Rg is absent \sdiere W, X Y, or 
respectively, is -N=. 

3. The compound of Claim 2 comprising one or more of the following: 
both T and T* are covalent bonds; 
W,X,YandZareC; 

Ri is optionally substituted phenyl-CiHC4-alk3d- or optionally substituted 

heteroaiyl-Ci-C4-alkyl-. 
R2 is ethyl or propji; 



wo 2004/024086 



PCT/US2003/028696 



R3 is optionally substituted Ci-Cg alkyl, optionally substituted heteroaiyl, or 

. optibnaiiy substituted aiyi; 
R4 is Ri6-al]i^enes 

Rj^ is amino, C1-C4 aU^lamino-, di(CrC4 allqd)amino-, C1-C4 alkoxy-, 

hydroxyl, or N-heterocyclyl; 
R5 is ainino, dkylamino, trifluoromethyl, l^^drogen or halo; 
R^ is hydrogen, alkyl, or halo; 

R7 is hydrogen, halo, alkyl, alkoxy, cyano, or trifluoromethyl; and 
Rs is hydrogen or halo. 

4. . The compound of Claim 3 comprising one or more of the following: 
Ri is naphfli^,.pheayl, bromophenyl, cfalorophenyl, methoxyphen}^, 
efhpxyphenyl, tolylj dimetfaylphenyl, choipfluordphenyl, 
mefhylchlorophenyl^.ethylphenyl^ phenethyl; benzyl, chlorobenzyl, 
mefhylbenzyl, methoxyben^l, cyanobeiizyl, hydroxybenzyl, 
dicUbroben^ji, dimethoxybeiizyl^ or n^hthaleny]^ 
R^isz-propji; 

R3 is tolyli halophenyl,.halome1hylphehyl, hydroxymethylphenyli 

methylenedioxyphenyl, formylphenyl or cyanophenyl; 
R4 is Ri6-alkylenes - 
R16 is amino; 

R5, and Rg are hydrogen; and 
, R7 is cyano, methoxy or halogen. 

5 : liie compovmd of claim 4 wherein Ri is ben2yl, cyanoben2yl, methoxybejozyl, 
or ns^hthalenylmethyL 

6. The compound ofclaim 5 ^^inRi is benzyl. 

7. The compound of claim 1, vydierein R4 taken together with Rn and die nitrogen 
to \^ch they are bound, fomis an optionally substitn^ 

formula: 
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wherein 

. R9 is chosen firom hydrogen, optionally substituted CrCg alkyl, optionally 
substituted aiyi, optionaUy substituteki aryl-Ci<:;4-aUc)4 op^^ 
substituted heteroaryl-Ci-C4-aIkyi optionally substituted aryl-Ci-C4- 
j^oxy-, optionally substituted heteroaryl^^^ optionally 
substituted heteroaryls and 
Ri3 and Ri3«.are indq)endeatly hydrogen, optionally substituted Ci-Cg alkyl, 
optionally substituted aryl, or Optionally substituted axyI-Ci-C4-alkyi - 
(especially optionally substituted alkyl). 

8. . The compotind of claim 7 comprising one or more of the following: 

R9 is phenjd substituted with Ci-C4-alkyl, Ci-C4-alkoxyr, and/or halo; phenyl; 
or benssyi; 

Ri3 is hydrogen; and 
Ri3» is substituted C1-C4 alkyl. 

9. The compound of claim 8 comprising one or mw^e of the following: 

R9 is tolyl; halophenyl; or halometihiyiphenyU 
Ri3 is hydrogen; and ... 
. Ri3» is amihpmefliyl, aminoethyl, aminopropyl, acetylamino-methyl,. 

acetylaminoethyl, benzyloxycaibonylamino-m^etiiyl or 

benzyloxycarbonylamiho^ethyl. 



10.. The comiX)uhd of claim 1 viierein R12 taken tdgetiier with R4 forms an 
optionaUy substituted imidazoiUbayl ring of the fom 
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wherein 

. R9 is chosen from hydrogen, optionaUy substituted Gi-Cg alkyl, optionally 
substituted aryl, optionally substituted arylTCi-C4-alk^ 
optionally substituted heteroaryl-; and 
Rio, Rios Ri4, and Rh* are independently chosen from hydrogen, optionally 
substituted Ci-Cg allq^i, optionally substituted aiyl, and optionally 
substituted aiyl-Ci-C4-alkyl 

1 1. The compound of claim 10 comprising one or niore of this folloAving: 

R9 is' metfaylenedioxyphenyl; phenyl; phenyl substituted witti C1-C4 alkyl, 

' C1-C4 alkojqr, and/or halo; or be^nzyl; and 
Rip, Rio% Ri4S and R14 are independently hydrogen or optionally substituted 

alkyi; 

12. The compound of claini 1 1 comprising one or more of the following: 

R9 is methylenedioxyphenyl-; phenyl; or phenyl substituted with methoxy, 

halo and/or methyl; 
Ri 0 and Rio*, are independently selected from the group consisting of hydrogen 

or opitiohally substituted CrC4 alkyl; and 
Ri4» and Ri4 are hydrogen, 

13. Thecompoiihd of any ofthe above claims wherein the stereogenic center to 
which R2 and R2' sore attached is of the R configu^ 



14. A pharmaceutical formulation comprising a phannaceutically acceptable 
exdpient and an effective amount of a compound of any of Claims 1-12. 
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. - IS. A method of treatment comprising administeripg an efifective amount of a 
. compomd of any of Claims 1-12 to a patient sufiTering from a cellular proliferative 
disease. 

16. The method of Claim 1 5 wiiefein the cellular proliferative disease is cancer, 
hyperplasia, restenosis, cardiac hypertrophy, an inmiune disorder or inflammation. 

17. A method of treatment for a cellular proliferative disease comprising 
administering to a patient suffering therefrom a compound of Claim 1 in an amount 
suflScient to modulate KSP kinesin activity in cells aflfected with the disease, 

18. Aldtcomprising aconipound.ofany of Claims 1-12 and a packs^eins^ 
other labeling including directions for treating a cellular proliferative disease by 
administering an effective amount of said compound. 
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locations, please retum all of the enclosed documents to us using the enclosed prepaid 
Federal Express envelope and address label. 
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deciding the patentability of the invention. To the extent that such information exists, it 
should be submitted to the U.S. Patent and Trademark Office within three (3) months of 
the filing date, or as soon thereafter as possible. 
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Please remember that the duty to cite material prior art also extends to prior art 
that you may subsequently become aware of up to the time of issuance of the U.S. 
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corresponding foreign applications that would be material to the examination of these 
applications. 
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on 10/02/2006. 



To learn more about FedEx Express, please visit our website at fedex. com . 
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To track the latest status of your shipment, click on the tracking number above, 
or visit us at fedex. com . 

This tracking update has been sent to you by FedEx on the behalf of the 
Requestor noted above. FedEx does not validate the authenticity of the 
requestor and does not validate, guarantee or warrant the authenticity of the 
request, the requestor's message, or the accuracy of this tracking update. For 
tracking results and fedex. corn's terms of use, go to fedex. com . 

Thank you for your business. 
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We are currently prosecuting an application for Cytokinetics, Inc. in the United 
States. We have enclosed certain documents for filing in the U.S. Patent and 
Trademark Office that require your signature. 

The enclosed documents are the confidential and proprietary property of 
Cytokinetics, Inc. Consequently, the enclosed documents should not be copied 
or disclosed to anyone; however, you may retain copies of the application, the 
signed Declaration and Power of Attorney, and Assignment of Patent Application 
provided they are kept confidential and not disclosed to anyone. 

Because you are a co-inventor of this application, we require your signature on 
the enclosed forms. Please review the enclosed copy of the application as filed, and 
sign and date all the forms as indicated. 

Once you have reviewed and signed the enclosed documents at the indicated 
locations, please return all of the enclosed documents to us. 

To comply with U.S. Patent and Trademark Office rules, please let us know of 
any information and materials, including any prior art, that you are aware of that would 
be material to the examination of these applications. Information is considered material 
if there is a substantial likelihood that an Examiner would consider it important in 
deciding the patentability of the invention. To the extent that such information exists, it 
should be submitted to the U.S. Patent and Trademark Office within three (3) months of 
the filing date, or as soon thereafter as possible. 
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Please remember that the duty to cite material prior art also extends to prior art 
that you may subsequently become aware of up to the time of issuance of the U.S. 
patent. This includes, for example, prior art cited during the prosecution of 
corresponding foreign applications that would be material to the examination of these 
applications. 

Please return the signed documents to us at your earliest convenience, and at 
most by October 2. 2006. 

If you have any questions regarding the enclosed documents please contact me 
at 650-849-6614. 
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Lauren L. Stevens, Ph.D. 
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Dear Andrew: 

We are currently prosecuting an application for Cytokinetics. Inc. in the United 
States. We have enclosed certain documents for filing in the U.S. Patent and 
Trademark Office that require your signature. 

The enclosed documents are the confidential and proprietary property of 
Cytokinetics, Inc. Consequently, the enclosed documents should not be copied 
or disclosed to anyone; however, you may retain copies of the application, the 
signed Declaration and Power of Attorney, and Assignment of Patent Application 
provided they are kept confidential and not disclosed to anyone. 

Because you are a co-inventor of this application, we require your signature on 
the enclosed forms. Please review the enclosed copy of the application as filed, and 
sign and date all the forms as indicated. 

Once you have reviewed and signed the enclosed documents at the indicated 
locations, please return all of the enclosed documents to us. 

To comply with U.S. Patent and Trademark Office rules, please let us know of 
any information and materials, including any prior art, that you are aware of that would 
be material to the examination of these applications. Information is considered material 
if there is a substantial likelihood that an Examiner would consider it important in 
deciding the patentability of the invention. To the extent that such information exists, it 
should be submitted to the U.S. Patent and Trademark Office within three (3) months of 
the filing date, or as soon thereafter as possible. 



Washington, DC • Atlanta, GA " Cambridge; MA « Palo Alto, CA « Reston, VA ■ Brussels ■ Taipei ■ Tokyo 



( 



Andrew McDonald. Ph.D. 
September 28, 2006 
Page 2 



FINNECAN 
HENDERSON 
FARABOW 
GARRETT & 
DUNNERkif 



Please remember that the duty to cite material prior art also extends to prior art 
that you may subsequently become aware of up to the time of issuance of the U.S. 
patent. This includes, for example, prior art cited during the prosecution of 
corresponding foreign applications that would be material to the examination of these 
applications. 

Please return the signed documents to us at your earliest convenience, and at 
most by October 2, 2006. 

If you have any questions regarding the enclosed documents please contact me 
at 650-849-6614. 



Very truly yours, 



Lauren L Stevens. Ph.D. 



LLS/lp 



Enclosures 1) Patent Application 

2) Declaration and Power of Attorney 

3) Assignment 



Phillips, Linda 



From: TrackingUpdates@feclex.cx)m 
Sent: Friday, December 08. 2006 10:03 AM 
To: Phillips, Linda 

Subject: FedEx Shipment 790132627888 Delivered 



This tracking update has been requested by: 
Company Name: Finnegan, Henderson 
Name: Lauren L. Stevens, Ph.D. 
E-mail: linda.phillipsGf innegan. com 



Our records indicate that the following shipment has been delivered: 



Tracking number: 
Reference: 
Ship (P/U) date: 
Delivery date: 
Sign for by: 
Service type: 
Packaging type: 
Number of pieces: 
Weight: 



790132627888 

09367.0044 

Dec 8, 2006 

Dec 8, 2006 09:37 AM 

Signature Release on file 

FedEx Standard Overnight 

FedEx Pak 

1 

1.0 LB 



Shipper Information 

Lauren L. Stevens, Ph.D. 

Finnegan, Henderson 

3300 Hillview Ave 

Palo Alto 

CA 

US 

94304 



Recipient Information 

Andrew McDonald 

ThinkEquity Partners LLC 

600 Montgomery Street 

San Francisco 

CA 

US 

94111 



Special handling/Services: 
Deliver Weekday 

Please do not respond to this message. This email was sent from an unattended 
mailbox. This report was generated at approximately 11:50 AM CST 
on 12/08/2006. 



To learn more about FedEx Express, please visit our website at f edex. com . 
All weights are estimated. 

To track the latest status of your shipment, click on the tracking number above, 
or visit us at f edex. com . 



This tracking update has been sent to you by FedEx on the behalf of the 
Requestor noted above. FedEx does not validate the authenticity of the 
requestor and does not validate, guarantee or warrant the authenticity of the 
request, the requestor's message, or the accuracy of this tracking update. For 
tracking results and f edex. corn's terms of use, go to fedex. com . 



Thank you for your business. 



12/8/2006 




Stanford Research Park ■ 3300 Hilh/iew Avenue • Palo Alto, CA 94304-1203 ■ 650.849.6600 ■ Rix 650.849.6666 

www.finnegan.com 

FINNEGAN ~ ' ~ ■ 

HENDERSON 

FARABOW Lauren L Stevens, Ph.D 

GARRETT & CEna*Qj!B4>i 

DUNNER"' , 650.849-6614 

— iauren.stevens@finnegan.com 



December 7, 2006 



Andrew McDonald, Ph.D. viA FEDERAL EXPRESS 

ThinkEquity Partners LLC 
600 Montgomery Street 
San Francisco, CA 9411 1 



Cytokinetics, Inc. Patent Application 
Our Reference: Q9367.0044-0Q0QQ 

Dear Andrew: 

We are currently prosecuting an application for Cytokinetics, Inc. in the United 
States. We have enclosed certain documents for filing in the U.S. Patent and 
Trademark Office that require your signature. 

The enclosed documents are the confidential and proprietary property of 
Cytokinetics, Inc. Consequently, the enclosed documents should not be copied 
or disclosed to anyone; however, you may retain copies of the application, the 
signed Declaration and Power of Attorney, and Assignment of Patent Application 
provided they are kept confidential and not disclosed to anyone. 

Because you are a co-inventor of this application, we require your signature on 
the enclosed forms. Please review the enclosed copy of the application as filed and 
sign and date all the fonns as indicated. 

Once you have reviewed and signed the enclosed documents at the indicated 
locations, please return all of the enclosed documents to us. 

To comply with U.S. Patent and Trademark Office rules, please let us know of 
any information and materials, including any prior art, that you are aware of that would 
be matenal to the examination of these applications. Information is considered material 
If there is a substantial likelihood that an Examiner would consider it important in 
deciding the patentability of the invention. To the extent that such infomiation exists it 
should be submitted to the U.S. Patent and Trademark Office within three (3) months of 
the filing date, or as soon thereafter as possible. 



Andrew McDonald. Ph.D. FINNECAN 

December 7. 2006 pTrabow 
Page 2 carrett& 

DUNNERyf 



Please remember that the duty to cite material prior art also extends to prior art 
that you may subsequently become aware of up to the time of issuance of the U S 
patent. This includes, for example, prior art cited during the prosecution of 
corresponding foreign applications that would be material to the examination of these 
applications. 

Please return the signed documents to us at your earliest convenience and at 
most by December 15, 2006. ' 

♦ ficn oi'n 1^?!^® ^"^ questions regarding the enclosed documents please contact me 
at Do0-o49-dd14. 

Very truly yours, 



LLS/lp 



Lauren L. Stevens. Ph.D. 



Enclosures 1) Patent Application 

2) Declaration and Power of Attorney 

3) Assignment 



( 



This tracking update has been requested by: 
Company Name: Finnegan, Henderson 
Name: Lauren L. Stevens, Ph.D. 
E-mail : linda . phillips@f innegan . com 



Our records indicate that the following shipment has been delivered: 



Tracking number: 
Reference : 
Ship (P/U) date: 
Delivery date: 
Sign for by: 
Delivered to: 
Service type: 
Packaging type: 
Number of pieces: 
Weight: 



791597593457 

09367.0044 

Dec 8, 2006 

Dec 8, 2006 14:37 PM 

M.ONIELD 

Residence 

FedEx Standard Overnight 

FedEx Pak 

1 

2.0 LB 



Shipper Information 

Lauren L. Stevens, Ph. 

Finnegan, Henderson 

3300 Hillview Ave 

Palo Alto 

CA 

US 

94304 



Recipient Information 

Andrew McDonald, Ph.D. 

187 Elsie 

San Francisco 

CA 

US 

94110 



Special handling/Services: 
Deliver Weekday 
Residential Delivery 

Please do not respond to this message. This email was sent from an unattended 
mailbox. This report was generated at approximately 4:40 PM CST 
on 12/08/2006. 



To learn more about FedEx Express, please visit our website at fedex . com . 



All weights are estimated. 



To track the latest status of your shipment, click on the tracking number above, 
or visit us at fedex. com . 



This tracking update has been sent to you by FedEx on the behalf of the 
Requestor noted above. FedEx does not validate the authenticity of the 
requestor and does not validate, guarantee or warrant the authenticity of the 
request, the requestor's message, or the accuracy of this tracking update. For 
tracking results and fedex.com' s terms of use, go to fedex . com . 



Thank you for your business. 



12/8/2006 



Stanford Research Raric ■ 3300 Hillview Avenue ■ PaloAlto,CA 94304-1203 ■ 650.849.6600 ■ (3x650.849.6666 

www.finnegan.com 



FINNECAN 
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DUNNERiJ^ 



Lauren L. Stevens, Ph.O 

650.849-6614 
lauren.stevens@finnegan.com 



December 7, 2006 



Andrew McDonald, Ph.D. 
187 Elsie 

San Francisco, CA 941 10 



VIA FEDERAL EXPRESS 



Cytokinetics, Inc. Patent Application 
Our Reference: 09367.0044-00000 



Dear Andrew: 

We are currently prosecuting an application for Cytokinetics, Inc. in the United 
States. We have enclosed certain documents for filing in the U.S. Patent and 
Trademark Office that require your signature. 

The enclosed documents are the confidential and proprietary property of 
Cytokinetics, Inc. Consequently, the enclosed documents should not be copied 
or disclosed to anyone; however, you may retain copies of the application, the 
signed Declaration and Power of Attorney, and Assignment of Patent Application 
provided they are kept confidential and not disclosed to anyone. 

Because you are a co-Inventor of this application, we require your signature on 
the enclosed forms. Please review the enclosed copy of the application as filed, and 
sign and date all the forms as indicated. 

Once you have reviewed and signed the enclosed documents at the Indicated 
locations, please return all of the enclosed documents to us. 

To comply with U.S. Patent and Trademark Office rules, please let us know of 
any information and materials, including any prior art, that you are aware of that would 
be material to the examination of these applications. Information is considered material 
if there Is a substantial likelihood that an Examiner would consider it important in 
deciding the patentability of the invention. To the extent that such Information exists, it 
should be submitted to the U.S. Patent and Trademark Office within three (3) months of 
the filing date, or as soon thereafter as possible. 



Washington, DC ■ Atlanta, GA • Cambridge^ MA ■ Palo Afej, CA ■ Reston, VA ■ Bnissels • Tainei ■ Tokvn 



Andrew McDonald, Ph.D. 
December 7, 2006 
Page 2 



FINNECAN 
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Please remember that the duty to cite material prior art also extends to prior art 
that you may subsequently become aware of up to the time of Issuance of the U.S. 
patent. This includes, for example, prior art cited during the prosecution of 
corresponding foreign applications that would be material to the examination of these 
applications. 

Please return the signed documents to us at your earliest convenience, and at 
most by December 15, 2006. 

If you have any questions regarding the enclosed documents please contact me 
at 650-849-6614. 



Very truly yours, 




Lauren L. Stevens, Ph.D. 



LLS/lp 



Enclosures 1) Patent Application 

2) Declaration and Power of Attorney 

3) Assignment 



Phillips, Linda 



From: postmaster@finnegan.com 

Sent: Thursday, December 07, 2006 4:21 PM 

To: Phillips, Linda 

Subject: Delivery Status Notification (Relay) 

Attachments: ATT1565537.txt; Letter Enclosed 



ATT1565537.txt 
(287 B) 



Letter Enclosed 



This is an automatically generated Delivery Status Notification. 



Your message has been successfully relayed to the following recipients, but the requested 
delivery status notifications may not be generated by the destination. 

amcdonaldQthinkequity . com 



1 



Page 1 of 1 



Phillips, Linda 



From: Phillips, Linda 

Sent: Thursday, December 07, 2006 4:19 PM 

To: ^Andrew McDonald Ph. D. (amcdonald@thinkequity.com)' 

Cc: Stevens, Lauren; Entwistle, Neely 

Subject: Letter Enclosed 

Attachments: DOC1005.PDF; DOC1006.PDF 



Tracking: 



Recipient 

'Andrew McDonald Ph. D. (amcdonald@thinkequity.com)' 
Stevens, Lauren 
Entwistie, Neely 



Deiivety 



Delivered: 12/7/2006 4:20 PM 
Delivered: 12/7/2006 4:20 PM 



Dear Andrew: 

Re: U.S. Patent Application 
09367.0044-00000 

Please see the attached letter, formal documents, and patent application. If you have any questions, please let 
us know. 

Kind regards, 
Linda Phillips 

Linda Phillips 

Patent Legal Assistant 

Finnegan, Henderson, Farabow, Garrett & Dunner, LLP, 

Stanford Research Park 

3300 Hillview Avenue 

Palo Alto, CA 94304-1203 

Main: 650849.6600 

Direct: 650849,6648 

Facsimile: 650,849.6666 

E-mail: linda.phillip sf Stfmnegan. com 



12/7/2006 



Stanford Research Rark ■ 3300 HilMew Avenue ■ PlaloAho, CA 94304-1203 • 650.849.6600 ■ 650.849.6666 

www.finnegan.com 



FINNECAN 

HENDERSON , , „ „ ^ 

F A R A B o w Lauren L. Stevens, Ph. D 

GARRETT & 650.849-6614 

DUNNERti! Iauren.stevens@finnegan.com 



December 7, 2006 



Andrew McDonald. Ph.D. VIA FEDERAL EXPRESS 

ThinkEquity Partners LLC 
600 Montgomery Street 
San Francisco, CA 941 1 1 



Cytokinetics, Inc. Patent Application 
Our Reference: 09367.0044-00000 

Dear Andrew: 

We are currently prosecuting an application for Cytokinetics, Inc. in the United 
States. We have enclosed certain documents for filing in the U.S. Patent and 
Trademark Office that require your signature. 

The enclosed documents are the confidential and proprietary property of 
Cytokinetics, Inc. Consequently, the enclosed documents should not be copied 
or disclosed to anyone; however, you may retain copies of the application, the 
signed Declaration and Power of Attorney, and Assignment of Patent Application 
provided they are kept confidential and not disclosed to anyone. 

Because you are a co-inventor of this application, we require your signature on 
the enclosed forms. Please review the enclosed copy of the application as filed, and 
sign and date all the forms as indicated. 

Once you have reviewed and signed the enclosed documents at the indicated 
locations, please retum all of the enclosed documents to us. 

To comply with U.S. Patent and Trademark Office rules, please let us know of 
any information and materials, including any prior art, that you are aware of that would 
be material to the examination of these applications. Information is considered material 
if there is a substantial likelihood that an Examiner would consider it important in 
deciding the patentability of the invention. To the extent that such information exists, it 
should be submitted to the U.S. Patent and Trademark Office within three (3) months of 
the filing date, or as soon thereafter as possible. 



Washineton. DC ■ Ariarrta. GA ■ CarnhnHw. MA ■ l>alnAhn CA > Rednn \/a . Rnicc<Jc . T>;r.o: . t«u 



Andrew McDonald, Ph.D. 
December 7, 2006 
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Please remember that the duty to cite material prior art also extends to prior art 
that you may subsequently become aware of up to the time of issuance of the U.S. 
patent. This includes, for example, prior art cited during the prosecution of 
corresponding foreign applications that would be material to the examination of these 
applications. 

Please return the signed documents to us at your earliest convenience and at 
most by December 15, 2006. 

If you have any questions regarding the enclosed documents please contact me 
at 650-849-6614. 



Very truly yours. 




LLS/lp 



Lauren L. Stevens, Ph.D. 



Enclosures 1) Patent Application 

2) Declaration and Power of Attorney 

3) Assignment 



i 



This tracking update has been requested by: 
Company Name: Finnegan, Henderson 
Name: Lauren L. Stevens, Ph.D. 
E-mail : linda . phillips0f innegan . com 



Our records indicate that the following shipment has been delivered: 



Tracking number: 
Reference : 
Ship (P/U) date: 
Delivery date: 
Sign for by: 
Delivered to: 
Service type: 
Packaging type: 
Number of pieces: 
Weight: 



799051375182 

09367.0044 

Dec 12, 2006 

Dec 12, 2006 10:13 AM 

.CHEVARRIA 

Receptionist/Front Desk 
FedEx Standard Overnight 
FedEx Envelope 
1 

2.0 LB 



Shipper Information 

Lauren L. Stevens, Ph. 

Finnegan, Henderson 

3300 Hillview Ave 

Palo Alto 

CA 

US 

94304 



Recipient Information 

Andrew McDonald, Ph.D. 

9 Barrow Street, Apt. 6D 

New York 

NY 

US 

100143864 



Special handling/Services: 
Deliver Weekday 
Residential Delivery 

Please do not respond to this message. This email was sent from an unattended 
mailbox. This report was generated at approximately 9:19 AM CST 
on 12/12/2006. 



To learn more about FedEx Express, please visit our website at f edex . com . 



All weights are estimated. 



To track the latest status of your shipment, click on the tracking number above, 
or visit us at fedex.com . 



This tracking update has been sent to you by FedEx on the behalf of the 
Requestor noted above. FedEx does not validate the authenticity of the 
requestor and does not validate, guarantee or warrant the authenticity of the • 
request, the requestor's message, or the accuracy of this tracking update. For 
tracking results and f edex. corn's terms of use, go to fedex.com . 



Thank you for your business. 



12/14/2006 



FedEx I Ship Manager | Label 7990 5137 5182 



Page 1 of 1 



From: Origin [D: (650)849-6600 
LaurKi L.Stevens, Ph.D. 
Rnnegan, Henderson 
3300 HilMew Ave 

PaloAIto,CA 94304 




CLS«imnu23 



SHIP TO: (650)849^0 BILL SENDER 

Andrew McDonald, Ph.D. 
9 Barrow Street, Apt. 6D 
New York, NY 100143864 




Ship Date: 11DEC06 
AdWgtilLB 

Systen^5411145flNET2500 
Accounts***""" 



REF: 09367.0044 







Delivery Address Bar Code 



STANDARD OVERNIGHT 
TRK# 7990 5137 5182 



FORM 
0201 



EWR 



TUE 

O^erBy: 
12DEC06 

A1 



10014 

RES 



-NY-US 



XAUTOA 



Shipping Label: Your shipment is complete 

1 . Use the Print' feature from your browser to send this page to your laser or Inkjet printer. 

2. Fold the printed page along the horizontal line. 

3. Place label In shipping pouch and affix it to your shipment so that the barcode portion of the label can be read and scanned. 
Warning: Use only the printed original label for shipping. Using a photocopy of this label for shipping purposes is fraudulent 
and could result in additional billing charges, along with the cancellation of your FedEx account number. 

Use of this system constitutes your agreement to the service conditions in the current FedEx Service Guide, available on fedex.com. FedEx will not be 
responsible for any claim in excess of $100 per package, whether the result of loss, damage, delay, non-delivery, misdelivery, or misinformation, unless 
you declare a higher value, pay an additional charge, document your actual loss and file a timely claim. Limitations found in the cun^ent FedEx Service 
Guide apply. Your right to recover from FedEx for any loss, including intrinsic value of the package, loss of sales, income interest, profit, attorney's fees, 
costs, and other forms of damage whether direct, incidental, consequential, or special is limited to the greater of $100 or the authorized declared value. 
Recovery cannot exceed actual documented loss. Maximum for items of extraordinary value is $500, e.g. jewelry, precious metals, negotiable 
instmments and other items listed in our Sen/ice Guide. Wiritten claims must be filed within strict time limits, see cunrent FedEx Service Guide. 



https://wwiedexxom/cgi-bin/ship Jt/umty/4GgUq8CdXv4AjU^ GgUr3 ... 12/1 1/2006 




Stanford Research Park • 3300 Hillview Avenue ■ Palo Alto, G\ 94304-1203 • 650.849.6600 ■ Fax 650.849.6666 

www.finnegan.cam 

FINNECAN ~ 

HENDERSON 

F A R A B o w Lauren L. Stevens, Ph. D 

dSnnfVl.^ 650.849-6614 

u u IN IN t K _ lauren.stevens@finnegan.coiTi 



December 7, 2006 

Andrew McDonald, Ph.D. V7/1 FEDERAL EXPRESS 

ThinkEquity Partners LLC 
600 Montgomery Street 
San Francisco, CA 941 1 1 



Cytokinetics, Inc. Patent Application 
Our Reference: 09367.0044-00000 

Dear Andrew: 

We are currently prosecuting an application for Cytokinetics, Inc. in the United 
States. We have enclosed certain documents for filing in the U.S. Patent and 
Trademark Office that require your signature. 

The enclosed documents are the confidential and proprietary property of 
Cytokinetics, Inc. Consequently, the enclosed documents should not be copied 
or disclosed to anyone; however, you may retain copies of the application, the 
signed Declaration and Power of Attorney, and Assignment of Patent Application 
provided they are kept confidential and not disclosed to anyone. 

Because you are a co-inventor of this application, we require your signature on 
the enclosed forms. Please review the enclosed copy of the application as filed, and 
sign and date all the forms as indicated. 

Once you have reviewed and signed the enclosed documents at the indicated 
locations, please return all of the enclosed documents to us. 

To comply with U.S. Patent and Trademark Office rules, please let us know of 
any information and materials, including any prior art, that you are aware of that would 
be material to the examination of these applications. Information is considered material 
if there is a substantial likelihood that an Examiner would consider it important in 
deciding the patentability of the invention. To the extent that such information exists it 
should be submitted to the U.S. Patent and Trademark Office within three (3) months of 
the filing date, or as soon thereafter as possible. 



Andrew McDonald, Ph.D finnegan 
December 7. 2006 ^^If^^'^^ 
Page 2 garretts 

^ DUNNERLLf 

Please remember that the duty to cite material prior art also extends to prior art 
that you may subsequently become aware of up to the time of issuance of the U S 
patent. This includes, for example, prior art cited during the prosecution of 
corresponding foreign applications that would be material to the examination of these 
applications. 

Please return the signed documents to us at your earliest convenience and at 
most by December 1 5, 2006. 

at 650-849.66lT ''esarding the enclosed documents please contact me 

Very truly yours, 

I- 



,,^„ Lauren L. Stevens. Ph.D. 

LLS/lp 



Enclosures 1) Patent Application 

2) Declaration and Power of Attorney 

3) Assignment 



